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Now... for your Medallion Homes 


KUHLMAN 


TRANSFORMER 


looks good as gold 
and Is! 


The Kuhlman ‘‘Perma-Gold” Transformer, designed to serve 
your Medallion Homes, will add real distinction to your “‘show- 
case’’ neighborhoods and developments. 

This distinctive Kuhlman transformer, with its gleaming gold 
color, spells prestige for the utility, for the builder and developer 
of the all-electric neighborhood, and for the people who live in 
the Medallion Homes the transformer serves. 

Kuhlman ‘“Perma-Gold’”’ Transformer, available in con- 
ventional or CSP pole-type ratings, is a symbol of the great 
achievements of the electrical industry, and a symbol of Kuhl- 
man’s own achievements in transformer design and efficiency. 
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OLD ‘NEW | OLD NEW 


BIGGER INSIDE SMALLER OUTSIDE 


New design allows Kuhlman to Shorter, slimmer tank takes up less 
build a larger core and coil, using room on the pole. Small size offsets 
more copper and stecl. This pro- increased weight of stepped-up core 
vides improved impedance, lower and coil. 

losses, and better regulation. 


Ask your Kuhlman representative to give you all 
the facts about how the Kuhiman “Perma-Gold” 
Transformer will build the prestige of your all-electric 
communities. 


TRANSFORMERS 
KUHLMAN ELECTRIC COMPANY, rian Michigan 


Manufacturers of transformers since 1894 
PLANTS: Bay City, Mich.; Crystal Springs, Miss.; Salinas, Calif. 





Contents 


JANUARY 1960 Engineering Progress—1959 
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Allen-Bradley 
Convertible 
Contact 
CONTROL RELAY 


a 4d e133 


Bulletin 700 Type BR Relay with alli 
six of the convertible poles arranged for 
normally open contact operation. 


This new A-B Bulletin 700 Type BR relay is ideal for 
use on automatic machines where control functions are 
frequently altered to meet production changes. 

Quick convertibility of the contacts enables easy 
“‘on-the-spot”’ changes—from “‘normally open’’ to “‘nor- 
mally closed’’—or vice versa. 

These new Bulletin 700 Type BR relays have been 
exhaustively tested to make sure that they will provide 


the many millions of trouble free operations for which 
all A-B controls are famous. In fact, the Bulletin 700 
Type BR relays will establish new standards for long 
relay life and ‘reliability’? of contact operation. Of 
course, they have double break, silver contacts that 
never need attention; also, the cast-plastic coil is im- 
pervious to the most severe atmospheric conditions. 
Please write for full details, today! 


Two extra convertible poles can 


be easily added—in the field 


An auxiliary convertible contact pole—having full 
switching capacity —can be easily added to the left and 
right sides of the Type BR relays. These auxiliary poles 
are front-mounted and can be added without disturbing 
the wiring of the relay—and without removing the relay. 
All relays are designed to also accept stab connectors, 
and—all terminals are accessible from the front. 


ALLEN -BRADLEY 
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Model IR25W 


NOW...A COMPLETE LINE OF 
STANDARD SILICON 
INDUSTRIAL RECTIFIERS, 
25KW TO 500KW, BY PERKIN 


Lower initial cost, lower operating cost... 

negligible maintenance .. . 94-97 % efficiency! 
Silicon’s long life, stability and ruggedness have made possible indus- 
trial rectifiers which far outperform older conversion equipment both 
in reliability and efficiency. Perkin silicon rectifiers cover the full use- 
ful range of all other types of converters, cost less, install easily, are 
self-contained in a single compact enclosure (require no control 
panel), and are virtually maintenance-free. Use them for greater 
economy and dependability in powering chemical processes, machine 
tools, elevators, de motors and controls —in fact, in any de power 
application. Prompt delivery anywhere. 


Overload protection to NEMA standards 


All units completely self-protected for short circuits — coordinated 
protection of diode fuse, output fuse and input breaker.. 


Elements stay cool under severest conditions 

To realize the long-life potential of silicon rectifier elements, Perkin 
fan-cools them during ope ration to just 400% of the manufacturer's 
recommended temperature rise! 

Forced balance of voltage and current 
Forced equality of voltage and current distribution prevents 
overloading or damaging of rectifier elements, even under severest 
conditions — no need to match replacement junctions. 

Suppression of surges and transients 


Capacitors and nonlinear resistor suppressors together with high- 
voltage-capacity rectifier elements make equipment fully surge proof. 


Highest quality silicon diodes 
All equipment uses the finest high-temperature, hermetically sealed 
silicon rectifier elements. Bond is metal-to-glass—no organic binders 
or potting compounds are used. 


Optional Features 
Where you need extreme reliability, Perkin can add a spare rectifier 
eleme nt in each string. If one ele ment fails, remaining units maintain 
voltage. Fuse indicator lights pinpoint the bad element. In rectifiers 
of 200kw and over, an optional feature lets you replace elements and 
fuses under load safely and without interrupting operation. 


NOW...A STANDARD SILICON RECTIFIER FOR EVERY PURPOSE! 
MODEL NUMBERS 
IC OUTPUT VOLTAGE 
KW 125 V 250 V 125/250 V 600 V 
Rating 2-wire 2-wire 3-wire 2-wire 
25 IR25W IR25X IR25Y 
5 IR50W IR50X IR50Y 
5 IR75X IR75Y 
IR100X IRLOOY IR100Z 
IR150X IR150Y IR150Z 
IR200X IR200Y IR200Z 
IR300X IR300Y IR300Z 
IR400X IR400Y IR400Z 
IR500X IR500Y IR500Z 


Available ac input voltage (3 phase, 60 cps) 
to 600v for 25, 50, & 75kw 


to 600v for 100, 150, & 200kw 
to 13,800v for 300, 400, & 500kw 
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TYPE 551 DC-to-25 MC 


Special Features 


WIDE-BAND VERTICAL AMPLIFIERS 
Main-unit risetimes—12 musec 
Passbands and risetimes with Type K (53 54K) units— 
de-to-25 mc, 0.014 psec 
When the job requires it, you can double up and display four SIGNAL-HANDLING VERSATILITY 
3 All Tektronix A to Z Plug-in Preamplifiers can be used 
: : ‘ ; in both channels 
Ty pe §3/54C and or Type C-A Dual-Trace Plug-In Units in 0.2 usec DELAY NETWORKS 


both channels make possible the four-trace display. WIDE SWEEP RANGE 


different waveforms at once with this dual-beam oscilloscope. 


Less spectacular but more frequent uses of this versatile 0.02 usec cm to 12 sec/cm. 
SINGLE SWEEPS 
Lockout-reset circuitry 
COMPLETE TRIGGERING 
all the usual and unusual applications of a high-performance Fully-automatic or amplitude-level selection with preset or 
, manual stability control 
10-kv ACCELERATING POTENTIAL 
Please call your Tek- Brighter disploy for fast sweeps and low repetition rates. 
PRICE tronix Field Engineer or 
without plug-in units Representative for 
Type 500/53A complete specifications 
Scope-Mobile and, if desired, to e 
Type K Fast-Rise orrange for a Te kt oO n ; Cc 
Plue in Preamplifiers, each demonstration at r IX, n e 
Type C-A Dual-Trace your convemence 
Plug-in Preamplifiers, each 


fast-rise oscilloscope include waveform comparison measure- 
ments on a dual-beam display in the de-to-25 me range, and 


laboratory oscilloscope. 


P.O. Box 831 + Portland 7, Oregon 
Phone CYpress 2-2611 * TWX-PD 311 * Coble: TEKTRONIX 


TEKTRONIX FIELD OFFICES: Albertson, |. |., N.Y. * Albuquerque * Annandale, Vo. * Atlanta, 

P ? Go. * Buffolo + Cleveland + Dallas * Dayton * Endwell, N.Y. * Houston * Lothrup Village, Mich. 

ENGINEERS — interested in furthering the ad - Lexington, Mass. * East Los Angeles * West Los Angeles * Minneapolis * Mission, Kansas 
vancement of the oscilloscope? We have openings ~~ Orlando, Fla. + Palo Alto, Calif. * Pork Ridge, lll. + Philadelphia * San Diego * St. Petersburg, Fla, 
| Scottsdale, Ariz. * Stamford, Conn. * Syracuse * Towson, Md. * Union, N.J. * Willowdale, Ont, 


(f.0.b. factory) 


for men with creative ability in circuit and in | thi 
strument design, cathode-ray tube design, and as 4 TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portland, Oregon, 
semiconductor research. Please write Richard r | J Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt Loke City, Utah 


Ropiequet, V.P., Eng Tektronix is represented in 20 overseas countries by qualified engineering orgonizationss 
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SHIP WITHOUT 


How do you lay a cable on the ocean floor—a cable that 
is connected to scores of large, heavy amplifiers? How do 
you “overboard” such a system in a continuous operation, 
without once halting the cable ship? 


Bell Telephone Laboratories engineers must answer these 
questions in order to lay a new deep-sea telephone system 
designed to carry many more simultaneous conversations. 
They’re experimenting on dry land because it is easier and 





more economical than on a ship. Ideas that couldn’t even be 
attempted at sea are safely tested and evaluated. 


In one experiment, they use a mock-up of the storage 
tank area of a cable ship (above). Here, they learn how 
amplifiers (see photo right), too rigid and heavy to be stored 
with the cable coils below decks, must be positioned on deck 
for trouble-free handling and overboarding. 


Elsewhere in the Laboratories, engineers learn how best 
to grip the cable and control its speed, what happens as the 
cable with its amplifiers falls through the sea, and how fast 


it must be payed out to snugly fit the ocean floor. Ocean- 

1 Experimental amplifier about to be “launched” from “cable 
ship.” Like a giant string of beads, amplifiers and connect- 
encountered. Studies with naval architects show how the ing cable must be overboarded without stopping the ship. 


ographic studies reveal the hills and valleys which will be 


findings can be best put to work in actual cable ships. 


This work is typical of the research and development 
effort that goes on at Bell Laboratories to bring you more 
and better communications services. 


LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


January 1960, 7A 





Are all 
low-price 
votolasle)ei(-ia—) 
small-scale? 


Answer: All but this one. 


Here is a medium-scale general purpose digital computer, and 
the only small-scale thing about it is the price. It’s the low-price 
Bendix G-15. 


Part of the remarkable success of the G-15 is due to that low 
price. One user writes, “. .. the nearest competitor to the G-15 
costs five times as much.” 


There are many other reasons why hundreds of computer experts 
have chosen the G-15. Versatility is one. The G-15 is well-equipped 
to handle all phases of business data processing as well as highly 
complex scientific and engineering calculations. Also, simplified pro- 
gramming methods allow your present personnel to solve their own 
problems on the computer. 


A broad line of accessories means the G-15 is expandable. As 
the work increases, you can add magnetic tape units, punched 
card equipment, and other accessories. Don’t forget, however, 
that the basic G-15, with its photoelectric paper tape reader- 
punch and electric typewriter, is more than adequate for most 
problems. 


Other features you will like are: true alphanumeric input-output, 
high internal speed, buffering, large program library and user’s 
exchange group, and fast nation-wide service. 


Complete details will be sent upon request. Mention specific problems 
where the G-15 may be helpful, and we will be glad to advise you. 


DIVISION, DEPT. K-14, LOS ANGELES 45, CALIFORNIA 


Experienced programmers, sales and service personnel... 
share our growth. Contact O. P. Staderman, Director of Marketing. 
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Schematic end view of Varex shows 
contact plate in relati to el t. 


| Note that each layer of foil contacts 
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the plate at top and bottom. 


Strong springs (c) maintain constant 
pressure on contact plates (b) to hold 
against extended foil (a). 


— 
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An obvious design advantage in Varex to make electrical contact to the foils. A 

capacitors is the method of making con- possible cause of mechanical damage to the 

tact with the extended foil at the end of paper dielectric is eliminated. 

each element. Contact is maintained by 
strong spring pressure. This leads to these 
important benefits: 


It’s benefits like these - - adding to capacitor 
life and safe-guarding operation -- that argue 
strongly for using Varex capacitors on 
1 - - The electrical contact areas are generous in your system. 

size and large in number. Every turn of foil 
is in contact both at the top and bottom of 
the plate. With this arrangement, current 
density at any single point is necessarily 
low ... Varex units are better equipped to 
handle transient overcurrents. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


2 -- With this system, winding each Varex ele- 
ment can be a continuous process - - unin- 
terrupted for insertion of foreign materials BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 


PORCELAIN INSULATORS - LINE HAROWARE - CAPACITORS - LIGHTNING ARRESTERS 
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ANOTHER 
FIRST 
from G&W 


“a significant 
step forward 
in the 
termination 

of high-voltage id 


17% : 
cable i 4 
. * 
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The first use of a commercially available 


138 kv HIGH PRESSURE ALL-GAS POTHEAD 


in which the porcelain is subjected to full line pressure 


The very first pothead to be used commer- Write today for your copy of 
cially was designed by the founders of G&W. ‘““‘MORE POWER DOWNTOWN”. 
Over fifty-five years later and many other 
“‘firsts,’’ G& W engineers have produced the 
most complete line of potheads available to 
industry. You can specify the pothead of 
your choice with utmost confidence. 


* This quote is from an authoritative article 
titled, ‘More Power Downtown’’. The article 
gives full facts on new ideas used in the con- 
struction of a 110 kv un- ee 
derground system on the 

G&W experience, engineering skill,and the West Coast. Describes tech- 
manufacturing resources at its command are niques you'll want to know 
second to none. They are your positive guar- about—‘‘must” reading. 
antee of satisfaction. Send for your copy today. 








G&éaW ELECTRIC SPECIALTY CO. 


W W. 127th Street + Blue Island ©* Illinois 
G & Canadian Mfr. —Powerlite Devices, Ltd., Toronto, Montreal & Vancouver 





Handle Any Adjustable-Speed Job 
with One of these Square D “packages” 


= of 

CUSTOM 

DRIVES for ELECTRONIC DRIVES 
an automo- 
tive plant ; ' 
for control employ advanced designs using more 
pe meee il static elements and less tubes. Fail- 
conveyors safe circuits prevent motor runaways. 


Available in sizes from 1/20 H.P. 
through 40 H.P. 

















STATIC POWER 
MAGNETIC AMPLIFIER DRIVES 


provide top reliability and simple 
maintenance. Save both floor space 
and weight as compared to conven- 
tional drives. Available in sizes 
through 400 H.P. 











MOTOR-GENERATOR DRIVES 


use static regulators and rectifiers 
for simplified maintenance. Rugged, 
heavy-duty components are provided 
in each drive. Available in sizes 
through 400 H.P. 








a Square D"package” includes the power conversion unit, 
operator’s station, and drive motor 


CUSTOM DRIVES. 





No matter what adjustable-speed requirements you may 
have, you can select a Square D drive to meet them ex- for every possible adjustable-speed 
actly. Moreover, every component—from control to drive requirement can be designed for you 
motor—is subjected to a complete electrical test, and the using combinations of the above 
entire drive is test-run at the factory to assure top per- units, plus special units, with accu- 
formance on the job. racies to fractions of 1%. The answer 

to your adjustable speed problem is 
Write for complete details. Ask for Adjustable-Speed Bulletin. as near as your Square D field office. 
Square D Company, 4041 North Richards St., Milwaukee 12, Wis. 








SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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FOR CONTINUOUS EXAMINATION of your transmission system...monitor automatically with the... 


HAMILTON rir AUTOMATIC OCSILLOGRAP 


The RS-9 Thirty stands by, constantly monitoring your system. 
Then, within 2 milliseconds after a fault occurs, your Hamilton is automatically 
at work recording, on up to 32 channels, the complete sequence 
of operation of your protective system. It shows when a relay or breaker, protecting 
your system, is slow acting or erratic... often indicating faulty equipment 
before it can cause damage and costly down-time. 
Write today for complete information and specifications. 


HAMILTON warcn company 
HATHAWAY INSTRUMENT DIVISION 


5800 East Jewell + Denver, Colorado 
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Separate make and break contacts insure absolutely clean current carrying contacts at all times. 


ASUO Automatic Transfer Switches 


transfer load in 


When a sustained outage is detected, a contact on the 
ASCO Automatic Transfer Switch closes in 1/50th of a 
second. When standby power source attains proper volt- 
age and frequency, the switch transfers the load to the 
electric plant. Time of transfer—1/30th to 1/6th of a 
second—up to 30 times faster than competitive switches! 
This speed reflects the extra engineering quality built 
into every ASCO Transfer Switch. For example, rotating 
weight design locks contacts in position. They cannot 
be pulled, jarred, or shocked loose... perfect electrical 
contact and minimum power losses are assured. Powerful 
mechanical linkages with single coil design provide sim- 


1/39 to Ye of a second 


ple, sure, two-position operation. Unique interlocking 
makes it impossible for both normal and emergency con- 
tacts to be opened or closed at the same time ... gives 
you added assurance that power will be available when 
you need it. 


ASCO 
Electromagnetic 
Control 


Automatic Switch Co. 






Dependable control by ASCO... 


50-K HANOVER ROAD, FLORHAM PARK,N. J, 
FRONTIER 7-4600 
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Automatic Transfer Switches: for 
all classes of load to 750 volts 
AC-DC. Transfer connected load Starting Controls pro- 
to standby power when failure or vide fully automatic 
substantial reduction occurs. Re- 


Automatic Engine 


starting and stopping 
turn load automatically when full of diesel or gas engine 
in sizes from driven generating sets. 
10 to 1200 amps. Write for Cata- Write for Catalog 
log 57-S1. 57-S6. 


power is restored 


moved. 


Load Demand Con- 
trols automatically 
start engine when 
load is applied; stop 
it when load is re- 
Write for 
Catalog 57-S6. 





Battery Charg- 

ers are designed 

for heavy duty 

industrial use. 

Provide power 

to keep engine 

generator 

cranking bat- 

teries fully 

charged. 

Charger can be 

combined with 

automatic 

transfer panel for compact, 
single package arrangements. 
Write for Catalog 57-S6. 


Solenoid Valves for air 
starting applications, 
and for controlling the 
flow of cooling water, 
fuel oil and other liquids 
and gases. Write for 
Catalog 25. 





HATFIELD Electric Co., 


a leading electrical contractor, 
installs — 


F USETRON dual-element Fuses 


in its new office building 


Mr. Brown, Vice-President tells why... 


‘For our own buildings and our recommendations to 
our industrial and commercial customers, we feel that 
FUSETRON fuses are the most reliable means of over- 
current protection that has been made available to us. 


“‘We require protective devices for industrial and 
commercial application that not only provide adequate 
short-circuit protection but also protect against needless 
blows. In dead-front panel equipment it is especially de- 
sirable that they operate cool and efficiently. Of course 
FUSETRON fuses provide this. 


“The additional protection features of these devices 
are of continual interest to our customers, and we feel 
their use is to our mutual benefit. This Hatfield Electric Co. 


, installation underscores 

“As a matter of further interest, we are remotely Saaeiilin 
mounting the fluorescent ballasts throughout our own 

offices and adding your fuse blocks with indicating LIFE-TIME DEPENDABILITY 

FUSETRON fuses for better protection and lower main- AND HIGH INTERRUPTING 

tenance.”’ CAPACITY IN A MODERN 

PROTECTIVE DEVICE — You 

William L. Brown, Get Both With FUSETRON 


V. P. HATFIELD ELECTRIC CO. PUSeS .. 
CLEVELAND, OHIO 


THERE IS A BUSS OR FUSETRON FUSE FOR EVERY ELECTRICAL NEED : 


ELECTRICAL ENGINEERING 

















January 1960 








Owner and Electrical Contractor: Hatfleid Electric Co. 


Cleveland, 


Architect: Dalton-Dalton Associates. 


.ieveland Phall>) 


Jhio 


General Contractor: Hunkin Conkey Construction Co. 


Cleveland, 


Albert M. Higley Co 


SAFE PROTECTION THROUGH THE YEARS... 
without maintenance or recalibration costs. 


FUSETRON fuses remain safe and accurate be- 
cause, unlike mechanically operated devices, they 
have no hinges, pivots, latches or contacts to stick 
or get out of order. 


FUSETRON fuses are calibrated at the factory by 
engineers. Once properly installed, they require no 
maintenance — no periodic inspection and accom- 
panying down-time. 


PROTECT AGAINST HIGH FAULT CURRENTS 


A modern - protective device must provide pro- 
tection against today’s heavy fault currents — and 
be able to protect against even greater fault cur- 
rents that might develop in the future. 


You get this protection with FUSETRON fuses, 
FUSETRON dual-element fuses have an interrupt- 
ing rating of 100,000 amperes rms symmetrical. 


Electrical Protection goes MODERN with FUSE- 
TRON fuses because they are adequate for today’s 
conditions and for anticipated growth in service 
demands. 


For More Information on FUSETRON dual-element fuses... Write for bulletin FIS 


— 
arte ie 


BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Lovis 7, Mo. 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 
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FOR CLOSED-LOOP CONTROL 
AND AUTOMATIC DATA REDUCTION 


AH RW-300 


DIGITAL CONTROL COMPUTER 


OPERATING SYSTEMS incorporating the 
RW-300 for on-line control and data reduc- 
tion are demonstrating these tangible bene- 
fits: reduced costs, increased output, 
improved quality. 


HIGH RELIABILITY, inherent in the 
advanced design of the RW-300, is being 
proven by thousands of hours of depend- 
able operation. 


SYSTEMS ENGINEERING staff, experi- 
enced in the analysis of complex control 
and data reduction problems, is assisting 


industry with applications of the RW-300 
in chemical, petroleum, steel, cement, elec- 
tric power, and other fields. 
NATION-WIDE SERVICE organization 
is providing skilled maintenance for this 
completely developed, production engi- 
neered, and thoroughly tested piece of 
industrial equipment. 


For further information, call or write Mr. 
Raymond E. Jacobson, Director of Marketing, 
The Thompson-Ramo-W ooldridge Products 
Company, 202 N. Canon Dr., Beverly Hills, 
Calif., BRadshaw 2-8892. 


THE THOMPSON-RAMO-WOOLDRIDGE PRODUCTS COMPANY 
a division of Thompson Ramo Wooldridge Inc. 
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ENGINEERING PROGRESS—1959 


Reviewed by AIEE Technical Committees 


IGNIFICANT PROGRESS in many fields of elec- 
trical engineering during the past year has been 
reported by 35 committees of the Institute’s six 
technical divisions. 

In the communication field, widespread use of mag- 
netic tape recorders in television broadcasting prac- 
tically revolutionized production techniques. Big strides 
in data communication have been made in arrange 
ments to provide electrical communication of data. De- 
velopment of satellite radio communication systems for 
point-to-point communications is opening up the posst- 
bility of relaying worldwide television programs. 

The General Applications Division reports substan- 
tial progress in the development of unconventional 
power sources for applications in space with emphasis 
on thermoelectrics; a healthy trend in the domestic ap- 
pliance field toward more thorough engineering analysis 
of products and a greater amount of basic research; 
rapid expansion in the number of electrically heated 
homes; and the increasing use of electric power for all 
purposes aboard ship so that the ship’s service system 
capacity on the largest vessels now being built totals 
20,000 kw. 

In industry, international interchange of information 
in the field of automatic control moved torward to real- 
ity in 1959 with the acceptance of a number of technical 
papers for inclusion in the First International Congress 
of the International Federation of Automatic Control 
(IFAC) to be held in Moscow, USSR, June 1960. Also 
noteworthy, commercial chemical computer control be- 
came a reality during the past year at the Texaco Port 
Arthur Works. 

The instrumentation field recorded progress in the 
area of power measurement with the Westinghouse Hall- 
effect Weston 


wattmeter. Many advances were made in sensing ele- 


watt transducer and the Inductronic 
ments, transducers, high-impedance electronic ampli- 
fiers, and analog measuring instruments. Marked strides 
were also made in mobile and point-to-point or station- 
ary telemetering in both design and ap_ ication. 

The Power Division reports that the upward trend 
in the average size of steam-electric generating units has 
continued during 1959. A major advance in protective 
relaying equipment appeared during the past year with 
the first full-scale use of static components. A milestone 
in hydroelectric generation was reached with the award 
by the Bureau of Reclamation of a contract to Allis- 
Chalmers for the generator to fill the last remaining va- 
cant bay in the Hoover power plant of the Hoover Dam. 
When installed in 1961, this unit will mark 25 years 
since the initial unit started commercial operation in 
October 1936. The past year also saw the first significant 
applications of digital computers in the substation field. 


JAnNuaARY 1960 


Some of the important developments in the field of 
science and electronics were the widespread acceptance 
ol the industrial control computer; the Esaki or tunnel 
diode, which gives promise of most of the characteristics 
desired in the next generation of logic elements from 
low cost and high reliability to extremely high speeds 
(one millimicrosecond switching time); the successful 
operation of parametric amplifiers in military and sci- 
entific communication equipment; the establishment of 
a new discipline, “molecular engineering,” aimed at 
creating functional electronic circuits which perform 
the composite job of several components in “mono 
lithic blocks.” 
electric power devices was the 100-watt generator con 


A significant development in thermo 


structed for Rome An Development Center by West 


inghouse. 


Communication 
BROADCASTING 


IN TELEVISION BROADCASTING there is a rapid expansion 
and very widespread utilization of magnetic tape re 
corders. This increased use of tape recorders has been 
so great that it has practically revolutionized television 
production techniques. Furthermore, educational tele- 
vision appears to be receiving almost complete accept 
ance as an aid to teaching. The present problem is not 
whether or not television can be used, but how it can 
be used most effectively. For instance, in Cortland, 
N. Y., the New York Telephone Company has installed 

(Continued on page 30) 


Comprehensive laboratory test setup of Westinghouse AM-FM duplex 
stereophonic system which was field tested during 1959 over radio 
station KDKA. 
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ENGINEERING DEVELOPMENTS 





A Photographic Record of Some of the 
Important Electrical Engineering Achievements of the Year 


A Azusa Mark Il tracking 
system for the Atlantic Mis- 
sile Range, Cape Canaveral, 
Fla., during final checkout 
at the San Diego facility of 
Convair (Astronautics) Di- 
vision of General Dynamics 
Corporation, which devel- 
oped and produced the sys- 
tem for the U. S. Air Force. 
Shown are the plastic ra- 
domes which protect the 
tracking system's parabolic 
antennas. (Leff) One of 
eight antennas to be in- 
stalled. 


& Westinghouse Helisphere 
radar antenna scans the 
sky throughout a complete 
circle without any motion of 
the antenna structure. It op- 
erates over a considerable 
range of beam elevation 
angles. 
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A Artist's conception of the “Big Dish,"’ U. S. Navy's huge 
radio telescope being built in Sugar Grove, W. Va. After 
scheduled completion in 1962, the 20,000-ton facility will 
enable Naval Research Laboratory scientists to tune in on 
radio signals emitted by astral bodies 38 billion light years 
out in space, 19 times the distance probed by the 200-inch 


Mt. Palomar optical telescope. 


® Giant radar antenna is tested 
on 8,500-foot-long pattern test 
range at Special Products Divi- 
sion of I-T-E Circuit Breaker 
Company. The new range per- 
mits performance of pattern 
tests on antennas up to 60 feet 
wide at frequencies through 2,- 
000 mc. Antenna shown here is 
slated for use on the DEW-Line 
eastern expansion, the ‘‘elec- 
tronic fence’’ which warns against 
the approach of aircraft over the 
North Pole. I-T-E’s 60-foot para- 
bolic antenna for NATO's Ace 
High tropo-scatter communica- 
tions system will be tested on 
this new range. 
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Official Photograph, U. 8. Navy 


A Engineers examine model of large horn antenna which will be used at the 
Bell Telephone Laboratories ground station for experimental communication via 
man-made satellites, under construction at Holmdel, N. J. The horn antenna will 
be about 50 feet long and the aperture will measure about 20 by 20 feet. Figure 
of man at right edge of horn is in scale to size of 6-foot worker next to com- 
pleted antenna. Looking over the model are Dr. W. C. Jakes, Jr., project engineer, 


and A. B. Crawford, who designed the horn structure. 


<4 This unique antenna system, first for nation-wide 
network of storm-finding radars, has been installed at 
the Miami, Fla., Weather Bureau. Designed specifically 
for meteorological use, the radar can locate and track 
storms over an area of 200,000 square miles, gives 
instantaneous data on location, size, intensity, speed, 
and heading over a maximum range of 250 miles. The 
antenna system, built by the Special Products Division 
of |-T-E Circuit Breaker Company, uses a 12-foot spun 
aluminum reflector and cast aluminum yoke and weighs 
less than 2,500 pounds. This lightweight construction 
affords a low moment of inertia to increase system ef- 
ficiency and performance and component life. 
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VW A. dual-reflector radar an- 
tenna, developed by Convair-San 
Diego, provides two different 
patterns in order to yield opti- 
mum performance for all operat- 
ing modes. The two patterns 
available are a conventional- 
shaped beam pattern to provide 
proper illumination and good 
radar presentation when the 
radar is operating in the bomb- 
ing or ground mapping mode 
and a pencil beam pattern with 
4-lobe monopulse for terrain 
avoidance, airborne intercept, or 
air-to-ground tracking operation. 








A Research physicist inspects mirror-like sur- 

faces of several germanium ‘‘dendrites"’ grown 

by new method at Westinghouse Research Lab- 

oratories. The technique, the first major break- 

through in the preparation of germanium and 

other semiconductor materials since their com- 

mercial introduction some 10 years ago, is ex- 

pected to make possible the manufacture of 

transistors and other devices by automatic ma- 

chine. It centers on a revolutionary method of 

growing germanium crystals as thin, uniform, 

flat ribbons instead of round ingots. This A View inside Brookhaven National Laboratory's Alternating Gradient Synchrotron tunnel, 
method may lead to the development of outer- showing a portion of the magnet ring, which is one-half mile in length. By means of precise 
space electronic equipment 1,000 times smaller surveying instruments, the preliminary radial positioning of the magnets is being effected, a 
and lighter than anything which is now in line of sight being taken from the primary monuments that were installed by the United States 
existence Coast and Geodetic Survey. 


VY A laboratory ‘cable ship,” anchored firmly to a hilltop near Chester, 
N. J., is shown under construction. The mock-up will help Bell Telephone 
Laboratories engineers develop new shipboard equipment and methods 
needed to handle improved underwater cable systems. Cable tanks in the 
hold of the simulated cable ship Fantasia are at ground level and working 
decks are above. (Right) Simulated cable-laying activities are shown on two 
levels. On deck, engineers place a cable repeater model in the “highway,” 
ready for launching, while below others work out methods of stowing cable 
in the “‘tank."’ 


Bie, i 


AN |e 
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& The National Bureau of Standards 
has developed a photoelectric device 
that automatically and continuously 
indicates the position of the swinging 
beam of a high-precision balance. It 
also provides a greatly increased read- 
ing sensitivity, the minimum reading 
displacement on the scale being 
0.0001 inch as compared with 0.0004 
inch for the conventional visual 
method. The photoelectric reader can 
provide data on the motion of the bal- 
ance beam (i. e., of the horizontal 
arm from which the balance pans are 
suspended) in two forms: (1) as a 
voltage whose magnitude represents 
the instantaneous position of the 
beam; or (2) as numerical data that 
represent turning points (extremes of 
the swing), from which masses may 
be calculated. 


January 1960 


<4 Scientists at Bell Telephone Labora- 
tories have put together on a 3- by 4-inch 
printed-circuit card a simple electronic de- 
vice that outwardly imitates the living 
nerve cell, nature's tiny building block of 
the nervous system. Using a number of 
the inexpensive cells, research men are 
building electronic systems that imitate 
some of the simple workings of nerve net- 
works in the eye and ear—the human 
end of the communications chain. (Right) 
Mock-up of the boiler-turbine-generator 
control panel installed in the Louisiana 
Power & Light Company’s Darlington 
plant. The panel was designed by Ebasco 
Services, Inc., who handled the engi - 
ing and construction of the coal-fired sta- 
tion. General Electric Company is fabri- 





cating the panel. 


“<@ Handwriting reader, demonstrated by its inventor, 
L. D. Harmon of Bell Telephone Laboratories, reads 10 
entire handwritten words, ‘“‘zero"’ through “nine,” 
spelled out. It was invented to demonstrate methods 
which might eventually be applied in machines de- 
signed to read a wider variety of material. The elec- 
trically wired stylus is pressed to the “‘reset’’ before a 
word is written on the electrically connected wiring 
surface. When the stylus is then touched to the “‘iden- 
tify” button, a light appears above the correct digit. 
(Right) Using equipment shown, RCA Laboratories scien- 
tists made the first experimental observation of electrons 
that behave as though they had negative mass and give 
up energy to amplify radio waves instead of absorbing 
them. Here the apparatus is adjusted by J. J. Thomas, 
research staff associate, in preparation for further ex- 
periments. 
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A General Electric Company's new Unimite 
general-purpose relay, less than 1 inch long 
and weighing only 3 grams, has a 1-millisec- 
ond operating time and may be cycled at 10,- 
000 operations per minute. The contact cham- 
ber is hermetically sealed and isolated from the 
coil and contains only inorganic and chemically 


inert materials. 


A General Electric's 4-pole double-throw mi- 
crominiature relay minimizes one of the chief 
problems in achieving relay reliability—contact 
contamination. The 1-ounce relay is assembled, 
without the use of solder, by an inert arc weld- 
ing process which hermetically seals the header 
to the can. The relay is well suited for high- 
temperature applications. 


A Moloney Electric Company now offers 
“integrated substations,” single or double 
circuit, with (1) bus disconnect, (2) bus 
disconnect and load disconnect, and (3) 
bus and load disconnects and by-pass 
switch. In addition, one application may 
easily be converted to another by adding 


switches and/or recloser. 


POWER 


<4 ‘“Fault-initiating’ switch built by 
Westinghouse initiates a fault on a 230- 
kv line with a time consistency of +5 
electrical degrees on a rising voltage 
wave and +10 electrical degrees on a 
falling wave. To be used for field test- 
ing power circuit breakers on a 230-kv 
power system, its high accuracy is nec- 
essary to control current asymmetry. The 
equipment involves a spring-closed de- 
vice, tripped with a high-speed latch. 


®» New 1,000-mva interrupting capac- 
ity 13.8-kv air magnetic circuit breaker 
is checked at I-T-E Circuit Breaker Com- 
pany. Features of the 3,000- and 1,200- 
ampere units include stored-energy clos- 
ing mechanisms, high-efficiency arc 
chutes, and compact design. Advanced 
techniques and materials employed af- 
ford one-third higher interrupting ca- 
pacity in virtually the same size en- 
closure as that for a 750-mva unit. 
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A Sylvania's “Mite T Breaker,”” a subminia- 
ture circuit breaker, is vacuum sealed in a glass 
envelope about the length of a common pin. 
The tiny, low-cost device provides circuit pro- 
tection by interrupting current flow when ex- 
cessive current or external heating occurs. As 
temperature decreases or overload is removed, 
current path is automatically reset. 


A low-cost photoelectric relay, made by the 
General Electric Company, shown here with the 
back removed for easy access, needs no tubes 
or separate control boxes. A cadmium sulfide 
power cell makes the unit completely self- 
contained. Full operating power of 57.5 volts 
is drawn directly from the transformer supply- 
ing power to the light source. 
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A One of a complete line of super-compact substations, designed 
primarily for application on long, lightly loaded rural or suburban 
power lines, now available from General Electric. According to design 





gi s, this substation is ideal for supplying load with minimum in- 
vestment in equipment, foundations, and substation overhead structure. 


WV This 30-, 40-, 50-mva OA/FOA/FOA 115-kv inner-cooled 
transformer weighs 3.1 pounds per kva, compared to 3.5 pounds 
per kva for a similarly rated conventional unit. Built by the 
Westinghouse Electric Corporation's power transformer depart- 
ment, Sharon, Pa., the unit is now installed and operating on 
the system of the New York State Electric and Gas Corporation 
at Lockport, N. Y. 


A This 360,000-kva 3-phase generator transformer built by West- 
inghouse is now operating at the Waukegan Iill.) Station of the 
Commonwealth Edison Company. The generator voltage of 18 kv is 
stepped up to 138 kv in the forced-oil/air-cooled windings. Installed, 
the transformer weighs 461,500 pounds. 


V “Preferred Design’ power transformers, such as this one 
installed by the El Paso (Texas) Electric Company, can be 
manufactured by the General Electric Company's power 
transformer department using mechanized production-line 
techniques never before employed in the transformer field. 
The new program is expected to save utilities millions of 
dollars in 1960. 
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A Answers in split seconds to scientific and engineering problems are found by 
the International Business Machines Corporation 1620 data-processing system, a 
small computer with magnetic core memory, powerful programming techniques, and 
high operating speeds. It utilizes a comprehensive library of mathematical and 
statistical routines for fast, simplified programming, and the use of ordinary decimal 
arithmetic facilitates communication between the machine and operator. Built-in 
electric typewriter types out solutions under control of the stored program. 


A Miniature low-pass r-f filters, 2 inch in diameter, 
have been developed by Hughes Aircraft Company for 
use in computers and other equipment where r-f noise is 
a problem. (Below, left) High-speed alphabet printing 
chain is the heart of IBM's 1403 printer, which has a 
speed of 600 lines per minute. Chain travels horizontally 
across face of paper forms at 90 inches a second, As 
chain moves, the impact of electronically timed hammers 
against individual type numbers and letters causes them 
to print to precise registration. (Below, right) Horizontal 
row of 132 hammers taps paper forms against inked rib- 
bon and fast-moving endless chain of type characters. By 
an electronic control feature, printer automatically skips 
past blank lines in business forms at an accelerated rate, 
providing increased output of paper work. 


Courtesy RCA Laboratories 


A Miniature integrated logic element will perform 
basic electronic computer functions now requiring a 
dozen or more conventional components. Device con- 
sists of small piece of silicon grooved to form several 
transistor-like parts that form a single integrated unit. 
(Left) Control console of FOSDIC Ili, developed at Na- 
tional Bureau of Standards to assist in 1960 decennial 
census. It reads microfilmed census documents and tran- 
scribes information onto tape for input to a computer. 
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A Special-purpose analog computer that analyzes heat flow in building mate- A Braille printing plate, produced electronically by an IBM 
rials has been developed by the National Bureau of Standards. This desk-sized 704 computer, is held by Dr. Joseph Flanagan, manager of 
instrument makes possible rapid estimates of transient heat flow within build- IBM's Mathematics and Applications Department, which de- 
ing materials or constructions. It makes a direct analogy between thermal and veloped the new technique. English text is transcribed at 
electric circuits. Although its use is not likely to eliminate the need for full-scale a rate of 4,000 words per minute. This method will make it 
fire tests, it is expected to be extremely useful in reducing their number. possible to increase the literature available to the blind. 


A Input station of IBM 357 data-collection system installed in 
the 10-acre fabrication shop of McDonnell Aircraft Corp., St. 
Louis, Mo. Prepunched card traveling with the part is inserted 
into reader, while variable information is transmitted by means 
of the keyboard. (Above, right) Data from input station is in- 
stantaneously summarized in card form by reproducing punch of 





output station located in control center. Output cards are ma- 
chine-processed into reports’ which give a daily check on the 
in-plant status of all fabrication jobs. 


& Bank automation product line, series 1200 character-sensing 
equipment, is compatible with standard IBM data-processing 
systems to provide a full range of electronic paper check-han- 
dling systems for banks of various sizes. Key to the paper- 
handling equipment is the use of a ‘common language” in the 
form of Arabic characters printed in magnetic ink on each check, 
which can be read by both men and machines, and which meets 
specifications of the American Banking Association. 
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Instruments 


A Impulse totalizing relays announced by the Westinghouse meter de- 

partment for multiunit metering of power distribution systems use semi- 

conductor devices to combine demand impulses from as many as seven 

sources and to retransmit them over a single output circuit. With the A Hall-effect sensor, shown on ceramic mount. Developed by 
exception of one output relay, all circuit elements are static devices— electrical engineers at the Armour Research Foundation of Iilinois 
transistors, silicon diodes, capacitors, and resistors. Equipment is com- Institute of Technology, the sensor's small size (here shown with 
patible with existing systems without changes in input pulsing equip- paper clip) makes it valuable in measuring radio interference in 
ment of final impulse receiver confined areas around communications equipment. 


<4 SCATE (Stromberg-Carlson Wi ag hn 


Aut tic Test Equip t) is a 





flexible system which can be 
used to check complex elec- , 
tronic systems automatically rewpeaarure © 
and to pinpoint any faults 

which are discovered. Unit at 

the left is the basic SCATE 

controller-programmer, while 

unit at the right is an adapter 

which fits the SCATE system to 

a specific weapons system. 

Units on the counter of the 

adapter are electronic subas- 

semblies which can be tested 

by the system. 


WOK ATC 


WESTINGHOUSE LAK 
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transistor circuitry, this Westinghouse all- 
static Limitemp indicating terhperature 
controller monitors and controls tempera- 
tures within the range of 100 to 400 F. 
Power output is 5 watts at 24 volts d-c, a 
level suitable for driving high-power 
static amplifiers, auxiliary relays, and 
other industrial control equipment. 


“4 Newly developed directional-coupler 
type power meter being calibrated to ref- 
erence standard for international com- 
parison of r-f power standards by the 
National Bureau of Standards. 
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A Ammeter is calibrated on one of the new a-c calibration consoles A Electronic computer developed by Westinghouse engineers 
made at the Weston Instruments Division of Daystrom, Inc. The a-c and will analyze a residential dwelling and in 24 seconds determine 
d-c calibrators provide power source, circuitry, and control for rapid cali- the size of central air conditioner it needs. The unit is designed 
bration of practically all types of portable, panel, switchboard, and re- to consider over 50 factors influencing the indoor temperature 
cording-type instruments, with an accuracy of within 0.5 per cent of of a house. The information is programmed into the machine 
the indicated value. through a set of dials and switches. 


<4 By means of Videograph system, developed by Stan- 
ford Research Institute for A. B. Dick Co., pictures of 
moving trains can be made on railroad line, then 
flashed within seconds to central office or freight yard. 
Videograph is high-speed duplicator that uses tele- 
vision methods. (Left, below) When train passes, lights 
turn on automatically, and camera records image, re- 
laying picture to distant print-out equipment. 


® Secondory standard silicon solar cells, manufactured 
by the International Rectifier Corporation, provide ac- 
curate radiation measuring standards with which to 
check the efficiencies of production silicon solar cells. 


A National Bureau of Standards has de- 
veloped a nondestructive method for 
measuring true internal resistance of dry 
cells by applying a repetitive pulse. 
(Right) All-purpose package for metering 
the five basic types .f single and poly- 
phase distribution circuits, announced re- 
cently by the Westinghouse Electric 
Corporation. 
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A Hy-Com, communication system originated by GM Research Laboratories 
and developed by Delco Radio Division, broadcasts traffic information to pass- 
ing motorists via a short-range 10- to 14-kce roadside transmitter and a re- 
ceiver built into car radio or furnished as a self-contained hang-on unit. As 
car enters the controlled field of the transmitter's single-loop or ferrite-core 
antenna, the auxiliary receiver picks up the continuously repeated message by 
electromagnetic induction and turns on the set's transistorized output stage 
(in the case of the built-in unit) or momentarily interrupts 
the regular broadcast during the message interval. The 
system's localized field pattern enables all transmitters 
in a nation-wide highway network to operate on the 
same channel without interference). (Right, above) First 
extensive use of transistors in a 2-way mobile radio was 
achieved in this unit, which went into production at Mo- 
torola, Inc., Chicago, Ill., in April 1959. The MOTRAC 
radio has a completely transistorized power supply and 
receiver, and its transmitter is partially transistorized, The 





use of printed circuits, eyelet boards, and automatic sol- 
dering techniques in its production are new in the mobile 
radio field. For the user, the MOTRAC radio provides com- 
pactness and reliability, and most importantly, eliminates 
battery-drain problems 


A Units of the IBM 7090 computer, nerve center 
of American Airlines’ electronic reservations proc- 
essing network, SABRE. It will use two of these 
transistorized computers in a single central loca- 
tion, linked by push buttons and leased lines to 
reservations and ticket offices in 61 cities. (Leff) 
By pushing buttons, agent gets information pertain- 
ing to any American Airlines flight, including a 
complete record of each passenger's name, tele- 
phone number, and related data. 
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A A. W. Treptow and Lucille Finneran, Bell Telephone Laboratories, examine A High-pressure autoclave used in the growing of syn- 
the screen printed pattern produced using a newly developed copper paste for thetic quartz crystals for telephone communication purposes, 
circuits printed directly on ceramic bases. After drying, the printed ceramic shown at the Western Electric Company's Merrimack Valley 
“card” is fired in a 2-stage operation to burn off the printing vehicle, and to Works, North Andover, Mass. R A. Sullivan (left) holds 
convert the copper oxide in the paste to metallic copper. The new method is large crystal grown in the large autoclave, while R. A. 
advantageous in that it requires no adhesive to bond the copper pattern to the Laudise (right) holds smaller crystal and experimental ves- 
ceramic. Bond strengths are more than 2,000 pounds per square inch, and the sel used at the Bell Telephone Laboratories in early re- 
bonds do not fail under dip-soldering conditions or during assembly operations search. Interest in growing quartz has resulted from the 
It is expected that the process will be competitive in cost with conventional increasing difficulty in obtaining large crystals of natural 
printed wiring techniques quartz, and from the generally unstable market conditions. 


& The Commswitch (for 
Communication Failure 
Detecting and Switching 
Equipment) listens to a 
telephone conversation, 
decides whether trouble 
along the line is making 
service unsatisfactory 
and, if so, _ instantly 
switches the call to an 
alternate line. In addi- 
tion, the instrument, a 
development of the Kel- 
logg Switchboard and 
Supply Company, pre- 
vents the injection of 


A TASI (Time Assignment Speech In- 
terpolation), under development at 
Bell Telephone Laboratories, may 
double the number of conversations false information on the 


underseas telephone cables can carry. line, and even wars the 


Here, in a final developmental model eperater of incipient 
of part of TAS! system, specialist tests trouble. 
group of printed wiring cards mounted 
in special holder. System will be made 
up of about 2,500 of these cards, 
mounted in such slide frames and in- 
serted into slotted shelves of equip- 


ment bays. 
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® Dashboards of 1960 
Chrysler and Imperial 
automobiles are being il- 
luminated by Sylvania 
“Panelescent" electrolum- 
inescent lamps. Model 
points to Panelescent lamp 
which will illuminate ig- 
nition key hole, compared 
with bulb type formerly 
used. Lamp creates light 
through excitation of 
phosphors placed in an 
electric field. New light 
source is cool to the 
touch and virtually un- 
A Making an on-the-spot check of General Electric's low-angle breakable. It will out- 
fluorescent lighting system for the Manahawkin (N. J.) Cause- last conventional incan- 
way Bridge. The 42-inch luminaires are mounted at 2-foot descent bulbs approxi- 
intervals 50 inches above the roadway surface. mately 10 to 1. 


A The M-400 luminaire, a recent development of the Gen- 
eral Electric Company, is part of an all-new line of mercury- 
vapor units which are now available. Featuring sleek, modern 





appearance, easier installati and int e, and in- 
A Development of HAK-50 air-cooled lamp by Sylvania Electric Products, inc., creased lighting efficiency, this 400-watt unit is designed for 
has allowed the Bausch & Lomb Optical Company to redesign its hydrogen art use on heavily traveled streets and highways, as well as for 





illuminator and eliminate the water cooling system. Results have been a valu- downtown areas. The new cadmium sulfide photoelectric con- 
able increase in light output and a steady d-c source for use with rotating sectors trol is shown on the unit. This dusk-to-dawn control has a 
without introduction of harmful stroboscopic effects which may occur with tuned sensing element hermetically sealed in a special atmosphere 
a-c amplifiers. for humidity protection and long life. 


<4 Westinghouse fluorescent lamp re- 
quiring neither starter nor external 
ballast can be mounted in a single con- 
ventional screw base. A bimetallic start- 
ing switch is an integral part of the 
lamp. The need for an external ballast 
is eliminated by an incandescent fila- 
ment within the lamp itself. 


® Large, thin, rectangular glass plates 
developed by Westinghouse produce 
fluorescent light when an arc or electric 
discharge traverses the labyrinth sealed 
within the glass. The lamps are, in ef- 
fect, a large area-source of light of 
good efficiency and light output. 
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A Microminiature incandescent lamp, produced by Syi- 
vania Electric Products, Inc., for use as a visual indicator 
in miniature transistor circuits, could also serve as a pilot 
light or illuminator. 


A Holophane Company, Inc., has announced the 
new F-1565 series, a recessed luminaire for 12- 
inch tile construction, which features positive avu- 
tomatic latching. The lamp can be serviced from 
the floor with a standord lamp-changer pole. 


A Cleveland Engineering Society's Engineering and Scientific Center is now oper- 
ating a high-frequency lighting system developed by Westinghouse. Static converter 
supplies 1,500-cycle power to 26 fluorescent fixtures installed in some of the 
Center's conference rooms. 


A High efficiency, attractive appearance, freedom from glare, and uniform illumi- 
nation on wide spacings are features of the Holoph Company's recently an- 
nounced 6400 line of 2-foot-wide recessed fluorescent luminaires. Lighting levels 
ranging from 50 to 500 foot-candles are readily obtained through choice of 2-, 3-, 
or 4-lamp fixtures. 





<4 “Panelescent” night light, designed as a home 
safety aid, is being made and marketed by Sylvania. 
The electroluminescent lighting device will operate 
day and night for 5 years at a cost of 1 cent per 


year for electric power. 


& Westinghouse is now operating a 100-foot-long 
lamp-making machine capable of producing 32 mil- 


lion lamps per year. It represents complete automa- 
tion in the manufacture of incandescent lamps. F. M. 


Sloan, left, vice-president and manager of the com- 


pany’s lamp division and William Alvin, a retired 


employee, are shown as they examine the machine. 
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“<4 Mock-up of satellite designed 
to convert sun's rays to electric 
energy is examined under simu- 
lated solar heat conditions at ITT 
Laboratories. Special ceramic coat- 
ing on space vehicle's exterior 
provides high a-c potentials to op- 
erate equipment within the satel- 
lite. Unlike present “‘solar bat- 
teries,"" the new development 
relies on temperoture changes 
alone, rather than light energy. 


®& Minneapolis-Honeywell scientist 
uses microscope to examine ro- 
tating beryllium sphere machined 
to tolerances finer than 15 x 10° 
inch to form rotor of electrically 
suspended gyroscope. Gyro rotor 
spins at high speeds unassisted for 
long periods of time and is virtu- 
ally friction-free. 


®& Minute slice of silicon crystal, produced by 
Westinghouse, can be used as a light-sensing 
device for a satellite telemetry system. It will 
perform all the functions of its best commer- 
cially available counterpart—a miniaturized, 
transistorized oscillator, the components of 
which are shown below—but will be vastly 
more reliable because of the simplicity of its 
structure. 


<4 Atlas intercontinental 
ballistic missile is raised 
into firing position by new 
erector launcher mechanism. 
The mechanism's control 
system, developed by West- 
inghouse and Convair, 
makes it possible to store 
the missile horizontally and 
erect it to a firing position 
in 2 minutes at the push of 


a single button 


®& Infrared satellite tracker, 
developed by ITT Labora- 
tories, tracks artificial satel- 
lites by faint “‘heat waves” 
they emit as they travel 
across the sky. Reflector sys- 
tem within upright tube 
focuses radiation from sat- 
ellite onto detector cell 
mounted midway up tube. 
Trace is shown on oscillo- 
scope and registered by the 
recorder. 
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“4 This navigational device enables an interceptor 
pilot to follow a mission pictorially with the aid 
of small symbols on the viewing screen which con- 
tinuously indicate the interceptor’'s and target's 
position and movement. Heading to target, flying 
range with existing fuel supply and distance to 
base are also shown. Device was a joint project 
of U. S. Army and Hughes Aircraft Co. 


& Army helicopter pulls away with new cable 
package that can pay out 10 miles of telephone 
line everland at 100 miles an hour. Cable carries 
up to 96 simultaneous voice conversations. Sys- 
tem, developed jointly by U. S. Army and ITT, adds 
new speed and versatility to United States combat 
forces. 








<4 A time-saving vibration analyzer of the National 
Bureau of Standards. Analyzer can be used for deter- 
mining vibration characteristics of bodies such as air- 
craft and missile structures. Instrument uses principle 








of a stroboscope, and enables operator to explore 
the vibration patterns quickly in a complex structure. 
Bell-shaped object is a loudspeaker vibrating cylinder 
below it. Horizontal traces are displayed showing rela- 
tive amplitude of signals from pickups mounted next 
to the cylinder wall. 





Courtesy Stromberg-Carlson 

: <4 Big 600-watt loud- 
¥ speaker being placed 
% ms in reverberation cham- 
ber which is used for 
testing electronic com- 
ponents in an environ- 
ment of high-sound 

pressures. 


& VU. S. Army radar 
separates target im- 
ages of (1) train, (2) 
auto, (3) walking man, 
(4) walking girl. Tar- 
get signals are also 
audible with ear- 
phones. Hazeltine Corp. 
is producing these ra- 
dar sets for Army. 
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“@ Method developed 
by National Bureau of 
Standards makes use 
of magnetic tape to 
record hecrtbeat data 
and a high-speed dig- 
ital computer to com- 
pare these records. 
Method helps physi- 
cian to make an ob- 
jective diagnosis of a 
patient. 


A Aijr-flow pressurizing system developed by Westinghouse 
makes this mobile X-ray unit explosion-safe for operating- 
room use. Air used to pressurize system is taken from above 
the 5-foot level—a zone free from explosive gases—and 
pumped into sealed unit to prevent explosive anesthetic gases, 
which are heavier than air, from entering the unit. 


“@ Monitor for instantaneous measurement of the integrated maxi- 
mum radiation dose to a patient during all types of fluoroscopy 
was announced by Westinghouse. The ‘‘Radometer’’ monitor con- 
sists of a smali-volume air ionization chamber, installed between 
the fluoroscopic X-ray tube and the cone in the table, and a record- 
ing instrument, which can be positioned either in the room or at the 
fluoroscopic control. 


“@ Overhead view from inside Brookhaven National Laboratory's Medical 
Research Reactor. In the foreground, health physicist is shown checking the 
radioactivity level on top of the reactor itself. (Below) Control console, in 
foreground, and instrument panel, at the rear, for the Medical Research 
Reactor. 
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A Training simulator that responds exactly as does an atomic propulsion plant 

will be used in training officers of the nuclear-powered merchant ship, N. S$. Sa- 
A This 46,000-pound canned motor pump is vannah. Designed and constructed by Westinghouse under contract to the Maritime 
being made by Westinghouse for Yankee Administration, it contains an analog computer as a central element. The system is 
Atomic Electric Company's 134,000-kw nu- installed in a classroom building at Lynchburg (Va.) College, where training is be- 
clear power plant. Finished pump will be over ing conducted by the Babcock & Wilcox Company, which is designing, building, and 
11 feet high and weigh 39,000 pounds. supplying the nuclear propulsion system for the Savannah. 


<4 Skilled workmen at the General Electric Company in- 
stall windings in the huge stator which will house the gen- 
erator rotor for the steam turbine—generator to be installed 
in Commonwealth Edison Company's 180,000-kw D-esden 
Nuclear Power Station near Chicago, Ill., scheduled for 
completion during 1960. Steam to drive the turbine—gen- 
erator will be made by a dual-cycle boiling water reactor 
being built by the General Electric Atomic Power Equip- 
ment Department at San Jose, Calif. 


VY Engineers at Westinghouse’s atomic equipment depart- 
ment have recently built a “twin-loop” test facility for 
canned motor pumps (center, background) designed for con- 
trolled circulation boiler applications. Fluids at temperatures 
up to 500 F can be pumped through the new unit, which 
supplements existing high-temperature 2,000-psi test loops. 


<4 Being readied for ship- 
ment to the Westinghouse 
Reactor Evaluation Center at 
Waltz Mill, Pa., is one of 
40 fuel elements designed 
and built by Westinghouse 
for use in Belgium's first 
atomic power plant. When 
the reactor core is com- 
pleted, it will consist of 32 
fuel elements, each with a 
total of 110 tubes contain- 
ing pellets of uranium ox- 
ide, the nuclear fuel for the 
reactor. The remaining eight 
elements will be used as 
spares. 
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A Scale model of a satellite containing new gollium arsenite A A compact electron tube device that converts solar heat directly to watts 
solar battery and tunnel diode developed by RCA Labora- of electric power and employs no moving parts has been developed by RCA 
tories at the David Sarnoff Research Center, Princeton, N. J. in a research program that may lead to new power sources for missiles, space 
Devices are mounted under transparent shell at top of the vehicles, and remote areas. The device, known as a thermionic generator, is 


model, shown being tested in a solar furnace. 


Courtesy Jack & Heintz, Inc. 


“@ View of a new type brush- 
less a-c generator, called Sec- 
syn, which does not require 
rotating rectifiers. Secsyn 
shown uses a spider mag- 
netically polarized in one di- 
rection and a tube having sec- 
tions magnetically polarized 
in the other direction. Exciting 
coils are placed at either end 
of the machine such that the 
magnetic circuit is symmetri- 
cal about a plane perpen- 
dicular to the shaft passing 
through the center of the 
stack. 


A This 27-foot diameter waterwheel genera- 
tor half “spider” is being welded at Westing- 
house. When finished, the 25-ton piece will be 
joined with its matching half for installation 
in one of the 13 167,000-kva waterwheel gen- 
erators for the $720 million New York State 
Power Authority's Niagara Power Project. 


“@ Shop assembly of huge scroll case and stay 
ring for one of 12 reversible pump-turbines 
for the Tuscarora Project, Power Authority of 
the State of New York. As pumps, units will 
deliver 3,400 cfs against an 85-foot head; as 
turbines, each is rated 28,000 hp under 75 feet 
of head. 

Courtesy Allis Chalmers 
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High-Voltage 
Switchgear Tests 


A A million-dollar high-voltage testing laboratory, shown 
in the photographs on this page, has been opened by the 
General Electric Company in Philadelphia, Pa. It is capable 
of generating up to 3 million volts for impulse testing and 
1 million volts for indoor and outdoor tests. Here a poten- 
tial of 3 million volts stands ready for test use in impulse 
generator. Through open door in background workman 
readies air-blast circuit breaker for outdoor test run. 


® Workmen prepare air-blast circuit breaker for tests employ- 
ing man-made lightning. Control equipment enables engineers 
to direct current at superhigh voltages to breaker under test at 
precise intervals. 


A Night test scene at General Electric's high-voltage switchgear test- A Brilliant light is generated as impulse arc flashes over insulator string 
ing laboratory. An air-blast breaker, shown mounted on a test car at right after breaker under test interrupts power fault. Investigations 
the right, is about to be hit with a jolt from the impulse generator, have shown air-blast breakers less susceptible to damaging effects of 
which is visible inside the doors at left center. follow-up lightning surges than are other designs. 
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A Top view of Bell Telephone Laboratories’ 
stepping transistor structure, as fabricated on a 
single piece of silicon by oxide masking diffusion 
techniques. Light and dark areas show the dif- 
ferent electrically active regions of the stepping 


transistor structure 


A Seen under a microscope, an experimental tunnel diode developed at 
RCA's David Sarnoff Research Center is dwarfed by a single strand of 
human hair. The tunnel diode consists of a dot of semiconductor material, 


such as germanium or gallium arsenide, only 0.003 inch in diameter on 


a base that is only slightly larger. The experimental device shows bright 


promise as an ultraminiature basic circuit element. 


“@ Westinghouse high-power _ silicon 
transistors, when operated as a switch, 
are capable of controlling over 5 kw of 
power. They have the following char- 
acteristics: collector-to-emitter voltage 
ratings from 30 to 200 volts; maximum 
operating junction temperature of 150 
C; and saturation resistance of less than 
0.1 ohm. With a minimum current gain 
of 10- to 15-amperes collector current, 
these devices have a maximum collector 
current rating of 30 amperes. Because 
of the higher temperature capabilities 
of silicon, one of these transistors can 
be used in applications that previously 
required a number of germanium units 
in parallel. 


“@ Silicon carbide crystals for use in 
high-temperature semiconductors are 
produced from this modified version of 
@ standard crystal-pulling furnace at 
Stanford Research Institute. 


® Progress in the development of 
practical tunnel diode devices has 
been announced by the General Elec- 
tric Research Laboratory. If an FM re- 
ceiver were rebuilt using a tunnel di- 
ode (in can, at bottom of photo), all 
the conventional components shown 
could be omitted, although with some 
sacrifices in performance. Such per- 
formance limitations reflect the present 
state of the art and not the inherent 
capabilities of the diode. 


A Trinistor triode—a 3-terminal multijunction sili- 
con n-p-n-p switch whose breakover voltage can be 
controlled by the base current—was announced by 
Westinghouse in peak-inverse-voltage ratings up to 
400 volts. It is suited to applications in circuits in 
place of thyratrons. 
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“@ Designed to replace type 866 mer- 
cury-vapor rectifier tubes, as well as 
the space-consuming filament trans- 
former necessary to tube action, as 
shown, high-voltage silicon cartridges 
manufactured by International Rectifier 
Corporation provide 2/3 reduction in 
space and weigh less than 1/16 of 
equivalent tube circuitry. 
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A A silicon control rectifier, combining 
some of the characteristics of the recti- 
fier and power transistor, has been an- 
nounced by International Rectifier Corp. 
It can switch rapidly to a conducting 
state either when a signal is applied to 
its third (gate) terminal, or when its 
critical forward breakover voltage is 
exceeded. 


<4 Silicon rectifier, built by 1-T-E Circuit Breaker 
Company, will supply 3,500 kw for classified 
research work at University of California Los 
Alamos Scientific Laboratory. It comprises four 
125-volt rectifier sections that can be connected 
in series-parallel combinations to supply full 
power at 500, 250, and 125 volts. 


A Silicon photovoltaic readout matrices feature re- 
sponse times of about 10 microseconds. Developed 
by International Rectifier Corp., they convert light 
energy directly into electricity, with no need for ex- 
ternal power supplies. 


& This 600,000-volt Allis-Chalmers automatic voltage regulated 
silicon rectifier, built for the Union Carbide Nuclear Corporation, has 
@ maximum current rating of 2 amperes. Output voltage can be ad- 
justed in 256 steps from 6% to 100%. It consists of four 150-kv 
3-phase bridge rectifiers in cascade with 500 silicon diodes in series 
in each arm. 
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A Special television system that will permit A Face of radically new and simple electronic camera under 
astronomers on the ground to aim and focus tele- development at RCA's Astro-Electronic Products Division for 
scope suspended from balloon 15 miles up is utilization in satellites and space vehicles. The device is po- 
being developed at RCA Laboratories for Prince- tentially capable of taking continuous strips of photographs 
ton University in an experiment sponsored by the of clouds which are around the earth or of the moon's sur- 
National Science Foundation and the Office of face for transmission to the ground by means of television 


Naval Research techniques 


& The Westinghouse ‘‘Perma- 
chon" tube, shown at extreme 
right, is an electronic pick-up 
and storage tube that can 
operate in a standard vidicon 
camera and permits a scene 
perceived by it to be stored 
on the target screen and con- 
tinuously scanned and dis- 
played over a 30-minute pe- 
riod. If the target is not 
scanned, the information is 
lost. The target can retain in- 
formation accurately after ex- 
posures as brief as 23 micro- 


seconds. 


“@ Sylvania Electric Products, Inc., is marketing a closed-circuit 
television system designed to stimulate greater use of the me- 
dium in schools, industry, and commerce. The camera, priced 
well below most custom-designed systems currently on the 
market, is shown in comparison with a clock radio. The vidicon- 
type camera weighs only 15 pounds, requires no special light- 
ing, and will transmit an image on channels 2 through 6 to 
any standard home-type receiver. it is equipped with a turret 
mount for three different lenses, but is available with one, two, 
or three lenses, as required. 
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A High-frequency sharp-cutoff 6EVS5 
Westinghouse tetrode tube is for use as 
the r-f amplifier in vhf television tuners. 
It also is well suited for use in i-f am- 
plifiers and other vhf applications. 


A Fourteen new  ssilicon = stud-mount 
medium-current rectifiers—seven conven- 
tional types with the stud as the cathode 
and seven reverse-current types with the 
stud as the anode—have been announced 
by General Electric. 


Riles 


a 


A A quick half-turn on the wheel of this 
Eastman Kodak Company flash-holder 
charges an electrolytic 125-uf 35-volt d-c 
capacitor enough to flash M-2 (Midget), 
no. 5, or no. 25 bulbs. 


January 1960 


A Experimental electron tube, under devel- 
opment at Westinghouse, gets its supply of 
electrons from a tiny crystal of silicon car- 
bide, no larger than the head of a pin. Crys- 
tal replaces the hot, power-consuming cathode 
usually found in electronic tubes. The tube 
depends upon a new form of electron emis- 


sion discovered in silicon carbide. 


WV The Army Corps of Engineers has pro- 
cured from RCA two image-intensifier tubes. 
Cascade tube is the heart of direct-viewing 
image-intensifier telescopes, which produce 
clear, bright images of distant scenes illumi- 
nated solely by the light from moon and 
stars. Orthicon tube produces pictures on a 
monitor under similar illumination. 
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A At Barksdale Air Force Base, a special tropopause chart is placed on 
Western Union facsimile machine for transmission to weather station 
network served by central transmitting station at Barksdale. The new 
system, known as Strategic Facsimile Network, links 57 Air Force weather 


A Users of Western Union Telex now can dial correspondents stations throughout the United States to provide high-altitude weather 


24 hours a day for instant, automatic 2-way telegraphic com- data at speeds double those employed previously. Charts and maps 18 


munication either long distance or locally. No intervening by 36 inches can be transmitted in 30 minutes or less. 


manual operation is involved. When a key is pressed, the ma- 
chine prints the name and city of the other subscriber auto- 


matically, assuring a correct connection. 


A Seven seconds after odd-lot orders are executed at the New York Stock A Department store warehouse employee receives shipping 
Exchange, confirmations transmitted from the Exchange floor by Western order, sent directly from sales floor, in facsimile ‘‘picture’’ 
Union Brokerfax arrive in the order room of Merrill Lynch, Pierce, Fenner form on Western Union's letter-size Intrafax. Machine at 
& Smith, several blocks away. These facsimiles of the executed orders are right is transmitting report of shipments to accounting de- 
received and sent to operators to be telegraphed to originating branches. partment. Recorder is at the left. 
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<4 Milling machine cuts ovt metal 
part under the APT (automatically 
programmed tool) System developed 
by the Servomechanisms Laboratory 
of the Massachusetts Institute of 
Technology. Clarence Feldmann, left, 
research assistant, and Gordon Phin- 
ney, machinist, have no need to 
check the machine as it follows its 
course, which was automatically 
planned by a digital computer. 


& C. L. Young, drafting specialist, 
operates General Electric's Auto- 
programmer. Using half-scale dimen- 
sionless drawings, the unit auto- 
matically produces the punched tape 
used in General Electric's Mark Ill 
numerical positioning control on 100- 
ton Wiedematic turret punch press. 


“@ Large array of ingenious, money-saving 
machines for the production of electron tubes 
and semiconductors has been designed and 
built by the equipment development labora- 
tories of CBS Electronics, a Division of the 
Columbia Broadcasting System, Inc., at Dan- 
vers, Mass. 


®& The Milwauvkee-Matic, a versatile, automatic 
tool-changing, tape-controlled combination machine 
that makes automation economically feasible for 
small-lot manufacturers has been developed by 
Kearney & Trecker Corporation, with General Electric 
Company supplying the controls. The machine, which 
performs milling, drilling, reaming, tapping, and 
boring operations, reduces setup time, production 
time, labor costs, and inventory. 
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SECONDARY OBSTACLE NL 


DETECTOR COILS 


CRISSCROSS CABLE FOR 
STEERING CONTROL AND 
SPEED MEASUREMENT 


PRIMARY OBSTACLE SPEED COMMAND 
DETECTOR COIL Loop 


A Although only a 1/40 scale model, this miniature highway of the future A Flash of man-made lightning triggers an underwater 
developed by GM Research Laboratories and AR&T Electronics, Inc., contains explosion that bulges an aluminum tube with a force 


all the electronics needed for complete automatic control of full-size vehicles. equivalent to 6,000 hp. The experimental device, de- 


Cars tracking the electromagnetic field surrounding a 50-kc crisscross cable veloped by Republic Aviation Corporation, sets off the 


imbedded in the automatic lane sense their own speed by the number of explosion by passing electricity through the water, con- 


“‘nulls"’ passed per second and automatically adjust to the highway speed verting the resulting shock wave into the force required 


command by a separate, modulated 90-kc wire. 


A Dr. Arthur Kantrowitz, left, and Dr. R. J. Rosa view Avco-Everett 
Research Laboratory's experimental magnetohydrodynamic (MHD) power 
generator as it successfully lights a 228-lamp bank of 50-watt bulbs. 
The device, which is capable of a more than 10,000-watt output, rep- 
resents a first step in application of the MHD theory to generation of 


commercial electric power. 


to shape metals. 


“@ Fuel cell, producing electricity directly from 
gaseous fuel, is demonstrated by General Electric 
Research Laboratory scientists. Dr. L. W. Nied- 
rach, left, and Dr W. T. Grubb, who are re 
sponsible for the device, look on as the elec- 
tricity generated in the small plastic cell spins a 
miniature propeller. Fuel in this case is hydrogen, 
contained in the balloon marked ‘‘Hy."’ The hy- 
drogen reacts with the oxygen in the air to pro- 
duce electricity and, as a by-product, water. 


A P. J. Allen, left, and R. D. Tompkins examine X-band instantaneous 
microwave polarimeter developed at U. S$. Naval Research Laboratory. 
Incoming signals, resolved into linear polarized components, are con- 
verted to i-f signals by mixing with local oscillator signal in precision 
trimode turnstile mixer. Applied to cathode-ray tube, i-f signals gen- 
erate patterns, permitting direct observation of polarization phenomena. 
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A A 100-watt thermoelectric generator known as TAP-100, one of the most pow- 
erful devices of its kind ever built, was developed by Westinghouse for ARDC. 
About the size of a medicine ball and weighing 40 pounds, it delivers three times 
as much power per pound of weight as most previously announced generators. 


A This 3-phase testing reactor of more than 300,- 
000 kva at Westinghouse studies thermal and elec- 
trical characteristics of modern high-capacity turbine- 
generators. Reactor can test turbine-generators over 
400,000 kva at certain voltages. 


& View of a triple-flow tan- 
dem steam turbine being as- 
sembled in a large turbine test 
pit at the Allis Chalmers Man- 
ufacturing Company. 


“4 200-ton Ingersoll 8- 
inch milling and boring 
machine works on stator 
for one of four fully 
supercharged hydrogen- 
cooled, 176,470-kva 
generators for 150,000- 
kw steam turbine-gen- 
erator units for a new 
power station. 


> The U.S. Army's “‘Un- 
interrupted Power Sup- 
ply Unit’ that provides 
a standby power source 
for vital nuclear power 
equipment at Fort Bel- 
voir, Va. 
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(Continued from page 1) 
a talk-back arrangement allowing students in any one 
of 36 classrooms to communicate with the instructor 
at the television studio. 

In aural broadcasting there is increased interest in 
stereophonic reproduction. RCA and NBC have field 
tested a simplified AM stereophonic broadcasting tech- 
nique requiring only minor modification of the AM 
transmitter to produce the desired angular modulation 
of the output. The transmitted signal furnishes com- 
plete information to the conventional receiver and the 
stereophonic receiver has simple circuitry, Westinghouse 
has field tested their AM/FM duplex stereophonic sys- 
tem over station KDKA. 
Commission (FCC) is giving consideration to adopting 


stereophonic standards for both AM and FM_ broad- 


The Federal Communications 


casting. At the present time, most of this broadcasting 
takes place by using a separate AM and FM channel. 
Also, stereo reproduction is available on tapes beside 
the wide scale use of records using 45/45-degree type of 


stylus operation. There has been a steady growth in 


Low-cost data-transmitting terminal includes keyboard and card-reader 


device plus modulator, and requires no local power. 


color television programming and a growing ownership 


of receivers capable of receiving both color and mono 
chrome transmissions. 

Phe advent of a commercially available television 
receiver employing transistors throughout as evidenced 
by the Philco “Safari” is a significant step in the tran- 
has been active in the de- 
velopment of high-frequency transistors, such as tunnel 


sistor art. General Electric 
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diodes, which have possible future application in vhf 
and uhf television. 


COMMUNICATION THEORY 


‘THE TREND TO INCREASED USE of statistical methods in 
analysis of continuous signals is evident in papers re- 
porting further results on the properties of noise and 
on such questions as optimum filtering and the estima- 
tion of filter parameters from response to noise. New 
papers on experimental errors, the uncertainty princi- 
ple, and their relation to information theory have ap- 
peared. In the area of information processing theory, 
new results include several studies of error correction 
and error detection in unreliable automata, automatic 
recovery, and of restoring organs in redundant auto- 
mata, Simulation of learning, and the study of both 
computer languages and natural languages as well as 
pattern recognition have continued. 

Channel capacity for a number of complex channels, 
including channels with memory, with side information, 
with feedback, and 2-way channels have been studied. 
Coding theorems for a discrete channel with a fidelity 
criterion have been reported in one paper. Studies of 
quantized television coding and of computer simulation 
of picture coding have been published. A machine fon 
automatic Morse 
been built. Important new results in code construction 


recognition of hand-sent Code has 
indicate a trend toward the use of more powerful mathe- 
matical principles. An exciting development is the use 
of binary error-correcting codes as the basis for load- 
sharing switching matrices for applications such as com- 
puter memory addressing. These load-sharing matrices 
are not only considerably more economical than conven- 
tional matrices, but also are capable of automatic erron 
correction. 


DATA COMMUNICATION 


THE YEAR 1959 has seen significant progress and de- 
velopment in arrangements to provide electrical com- 
munication of data. It has been a year of extensive com- 
patibility testing of business machine terminal devices 
with facilities. A 
panies are working on terminal devices and arrange- 


data-transmission number of com- 
ments for transmission of paper tape, magnetic tape, and 
punched cards over voice grade facilities at a variety of 
speeds from about 75 to about 2,000 (in some instances, 
5,000) bits per second. The Collins Kinetape equipment 
and the telephone companies’ “Data-Phone” service 
are examples. Also, various military applications fo1 
data transmission were announced—some operating at 
very high bit speeds. 

At the lower end of the speed scale, there was demon- 
strated a complete data-transmitting terminal including 
a low-cost keyboard and card reading device plus a 
modulator, which requires no local power. It uses a 
spring-driven reader and a multifrequency transistor 
modulator which is powered by the telephone “talk” 
battery. 

Several countrywide airline reservation systems were 
1959 
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announced, each involving extensive data communica- 
tions to connect outlying points to a centralized com- 
puter. Also, the airlines began to print tickets remotely 
at customer locations using teletypewriters. 


RADIO COMMUNICATION SYSTEMS 


INDUSTRIES AND GOVERNMENT AGENCIES have been ac- 
tively participating in the development of satellite ra- 
dio communication systems for point-to-point com- 
munications. This brings in the possibility of relaying 
worldwide television programs and divorcing the de- 
pendence of communications circuits from ionospheric 
vagaries, thereby increasing reliability. 

The application of single-side-band techniques to 
point-to-point radiotelegraph 


long distance circuits 


This strange-looking structure under construction is a prototype of simi- 
lar installations to be constructed in the Far North. It will be used by 
RCA to test equipment for the Air Force’s Ballistic Missile Early Warning 
System. Giant dome is 140 feet in diameter atop a 3-story building; 
and, when installed in the North, it will provide storm protection for 
the huge radar antennas inside designed to track enemy missiles. 
Dome, fabricated by Goodyear Aircraft Corp. is made of paper pressed 
into honeycomb design and faced with plastic-impregnated fiberglass. 


promises the greatest growth possibilities in this field 
since its inception. Single-side-band and independent- 
side-band radiotelegraph systems allow for a high de- 
gree of frequency-division multiplexing as contrasted 
to the requirement for time-division multiplexing in the 
usual frequency-shift-keyed carrier systems. 


The past year has seen further increases to all parts 
of the world in customer-to-customer teleprinter service 
via radio multiplex circuits equipped with automatic 


error-correcting 
multiplex 


Transistorization of 
error-correcting equip- 


equipment. 


and automatic 
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ment has been accomplished and installation of 
switching facilities to provide immediate connection of 
customers on international radio circuits is underway. 

Studies and advances have been made to utilize radio 
communication systems for record data processing in- 
cluding computer-to-computer communications. 

For the first time in history, the moon has been 
tracked continuously by radio through the use of a new 
precision radio sextant. 

A prototype of the complete communication system 
for Project Mercury, the National Aeronautics and 
Space Administration’s manned-satellite program, was 
completed to provide voice communications for the 
pilot and telemetry during the orbital phase of the 
mission. 

A powerful tracking radar has been developed as a 
key unit in the U.S. Air Force’s Ballistic Missile Early 
Warning System (BMEWS). The over-all system is de- 
signed to detect enemy ballistic missiles shortly after 
launching and provide warning to the Strategic Air 
Command and other defense agencies. 

Proceedings now under way before the FCC are again 
exploring the possibility that a large block of frequen- 
cies might be made available for extension of telephone 
service to moving vehicles on a large scale which can 
develop into universal mobile communications via 
radio for the first time. 

Electronic control devices developed for the “highway 
of the future” are being tested for use in controlling 
jet-age traffic at airports. 


TELEGRAPH SYSTEMS 


MANY NEW DEVELOPMENTs in the field of telegraphy 
were brought forth during 1959. The trend toward the 
transmission of larger proportions of numeric material, 
coupled with the transmission of material to and from 
computers over the communication networks, has gen- 
erated demands for telegraph systems of higher speeds 
and greater reliability. 

One of the recent developments in high-speed telegra- 
phy is the T77T195()/FG reperforator teletypewriter de- 
veloped for the U.S. Signal Corps. This unit produces a 
punched paper tape with printing at line speeds of 60 
to 750 words per minute. The reperforator utilizes 
solid-state devices liberally, restricting the role of me- 
chanical devices to the final tape perforating and print- 
ing functions. The complete set weighs only 55 pounds, 
occupies 1.5 cubic feet of space, and requires only 175 
watts of a-c power. 

Considerable activity has taken place, during the past 
year, in the review of the error rates of standard tele- 
graph systems and the development of means to detect 
(and in some cases correct) errors. New developments 
in error detection have been based on the generation of 
check characters at the end of a block of characters 
(usually a line of copy for a page printer) . 

A new fully automatic teletypewriter switching sys- 
tem capable of line speeds up to 100 words per minute 
(wpm) and cross office speeds of 200 wpm has been 
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The 82B fully automatic teletypewriter switching system was placed in 
service for the U. S$. Navy as a part of their worldwide communication 


network 


placed in service for the U.S. Navy. The switching 
system avoids the use of common units of equipment, 
the failure of which might disrupt an entire switching 
center, Two types of completely self-contained packaged 
units are used to build-up an entire switching center 
which, by means of plug connections, permits simplified 
and rapid installation. 

Vestigial side-band techniques as well as progress 
in delay distortion measurement and correction have 
assisted the growth of facsimile by increasing the speed 
of satisfactory operation. The U.S. Air Force was pro- 
vided with an improved nationwide facsimile network 


The 
\ir Force bases throughout the coun- 


for high-altitude weather information. network 
links 57 Strategic 
try and operates at double the previous speed. A new 
transcontinental public facsimile service was inaugu- 
rated with service initially being offered between New 
York, San 


Francisco. The network provides for the transmission 


Washington, Chicago, Los Angeles, and 


between these cities of full-page communications, let- 


ter-size documents, drawings, and other recorded data. 


General Applications Division 


AEFRO-SPACE 


PFRANSPORTATION 


SIGNIFICANT DEVELOPMENTS were made during the past 
year in the field of unconventional power sources for 
applications in space. High on the list are the develop- 
ments in the field of thermoelectrics. An example is the 
SNAP III isotope fueled generator which was designed 
to demonstrate the feasibility of thermoelectric power 
supplies for space vehicles. Also worthy of mention are 
advances in solar cells, solar collectors, thermionic gen- 
erators, nuclear heat sources, and electrostatic genera- 
tors. Some of these developments were reported at the 
AIEE Summer and Pacific General Meeting and Air 
Transportation Conference in Seattle, Wash., in papers 
sponsored by the Aero-Space Transportation Commit- 


tee. 
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Aircraft-type constant-frequency generating systems 
which do not require the use of constant speed trans- 
missions also were reported at the Seattle meeting. In 
the new variable-speed constant-frequency (VSCF) sys- 
tems, the rotating machine is operated at variable en- 
gine speed and the constant frequency output is pro- 
duced by electrical means. Some systems use the syn- 
chronous flux principle wherein the generator is of the 
induction type with pulse phase rotor windings. This 
rotor winding is excited from the output of a frequency 
changer made of semiconductor devices which gen- 
erates slip frequency of ‘the proper phase sequence by 
accepting variable frequency power from an exciter 
mounted on the same shaft. In other machines, power 
generated at a high frequency (several times the re- 
quired output frequency) is connected to the output 
tcrminals through a static switching system which re 
verses the polarity of connection at the high-frequency 
rate. The output polarity and amplitude are directly 
dependent on the field polarity and amplitude. Hence 
an alternating current of accurate frequency applied to 
the field produces an output of the same accurate fre- 
quency independent of speed. Outputs up to 100 kva 
are possible with existing semiconductors. 

Large quantity usage of airborne solid-state devices 
became evident during 1959. Experimental versions 
were supplanted by their production equivalents. 

The commercial jet age of 1959 brought with it the 
everyday usage of both constant- and variable-frequency 
airborne electric power systems. The transition from 
military to commercial transport usage of these systems 
attests the attainment of adequate reliability for adop 
tion by airlines. 


DOMESTIC AND COMMERCIAL APPLICATIONS 


MAJOR PROGRESS IN THE FIELD of domestic appliances 
during 1959 was not of the spectacular variety involving 
new discoveries and completely new products. It in- 
volved, rather, a healthy trend toward more thorough 
engineering analysis of products and a greater amount 
of basic research and fundamental development. 

The consumer product field is evolving from its ini- 
tial base of brilliant mechanical tinkering to a level 
where large numbers of scientists and engineers are 
using sound analytical approaches to the problems of 
the family living needs of man. There are definite indi- 
cations that the domination in this field by sales groups 
is being tempered by recognition of the necessity for 
good sound engineering practices. The recession of 
1958, 
against gadgetry and mere face-lifting at the expense 
of quality, service, and true function, gave the appli- 


which had some basis in consumer rebellion 


ance engineer his opportunity to be a greater influence 
toward true long-range product planning. In this re- 
spect, it is felt that 1959 marked a turning point, and 
its effects will be reflected over the years ahead. 

In major appliances, laundry equipment control has 
been adapted to the many conditions imposed by new 
fabrics, providing greater flexibility in use. 
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View of Disneyland’s monorail system. 


The year 1959 continued to point up the fact that 
there is no apparent limit to the domestic tasks that 
can be done better electrically. The electric can opener, 
although not a new product this year, came into its 
own as a large volume item, with many new companies 
entering the field. Another single purpose item, a hot 
dog cooker, received outstanding acceptance. 

In the field of home heating, the year was marked by 
a rapid expansion in the number of electrically heated 
homes. Noteworthy is the effort being made by various 
agencies to obtain realistic means for estimating costs 
of electric heating. 


LAND TRANSPORTATION 

THe W. E. Disney ENTERPRISES are operating in Dis- 
neyland the first electrically propelled monorail system. 
This system was put into operation during the early 
summer of 1959. It is the first full-size monorail system 
designed along the lines of the ALWEG type. 

The inauguration of this system was shown on a na- 
tional television hook-up in connection with the Disney 
Hour. Vice-President Richard Nixon and family par- 
ticipated prominently in this affair. 

The system consists of a loop monorail approximately 
three-quarters of a mile long. Two trains consisting of 
three cars each are being operated on this loop. Each 
train is propelled by two 300-volt motors. The train 
weight including passengers is 40,000 pounds; top de- 
signed speed is 24 mph. 

The system includes the first silicon rectifier for rail- 
way power supply, rated 600 kw, 300 volts. 

A large number of applications of electricity in op- 
erations and control of railroads are now in use. Some 
of these are: car accelerators, retarders, speed controls, 
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and automation of freight classification yards; also 
traffic controls and information centers on large systems 
such as New York Central, Seaboard Air Line Railroad 
Company, and others. 


MARINE TRANSPORTATION 


THE USE OF ELECTRIC POWER for all purposes aboard 
ship has continued to grow so that the ship’s service sys- 
tem capacity on the largest vessels now being built 
totals 20,000 kw. Since this power, generated by multiple 
sets, is produced and utilized at 450 volts a-c, high cur- 
rent-interrupting capacity is needed in the associated 
switchgear. The use of circuit breakers combined with 
high interrupting-capacity fuses has been found advan- 
tageous on these systems and this practice is now being 
followed extensively on new construction. This combi- 
nation of high interrupting-capacity fuses and relatively 
low-capacity circuit breakers avoids the use of large 
back-up breakers and permits more direct distribution 
of power from high-capacity systems. 

A novel arrangement of a small propulsion system in 
a crosswise position at the bow of a large vessel im- 
proves the maneuvering ability to a marked degree. The 
sidewise thrust produced can be used to counteract the 
effect of adverse winds and currents and facilitates dock- 
ing and controlled movement of the vessel under difh- 
cult conditions. A bow thruster of this type is being 
installed on a new high-powered dredge now being built 
for the U.S. Corps of Engineers. The main propulsion 
and dredging equipment on this vessel is of the usual 
type, but the characteristics of the vessel are expected 
to be improved materially by the inclusion of this bow 
thruster. 


PRODUCTION AND APPLICATION OF LIGHT 


THE YEAR 1959 brought forth several significant and 
fundamental developments in light sources and asso- 
ciated equipment and an increased acceptance by users 
of the need for and benefits to be derived from higher 
lighting levels. 

Several significant developments have been intro- 
duced by manufacturers of fluorescent lamps. A new 


New all-quartz tubular lighting lamps which retain 99% of original 
output throughout life and permit precise optical contro! of light. 
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noncircular cross-section 1,500-milliampere lamp _pro- 
vides a 15% increase in light output. Fluorescent lamps 
designed for the outdoor market have been introduced, 
including a jacketed design for exposed applications. 
Che popular 40-watt rapid start lamp has become the 
universal lamp for both 40-watt preheat and rapid start 
circuits. In new designs of standard lamps, efficiencies 
have been significantly increased and now approach 80 
lumens per watt. The concept of panel or area fluores- 
cent lamps was introduced for future application. U- 
shaped and fluorescent lamps with internal filament 
ballasts have also been announced. 

Unique in the incandescent lamp field was the de- 
velopment of thin tubular quartz lamps for general 
lighting. As a result of a regenerative iodine cycle, the 
lamps do not darken during life. The size of the source 
makes possible extremely well-controlled light distribu- 
tion from fixtures. 

In the field of measurements, the National Bureau of 
Standards has installed a new primary standard. An 
ingot of pure platinum is heated electrically by a 450-k« 
generator. 

The development of high-current silicon-controlled 
rectifiers has resulted in improved compact theatrical 
lighting dimmers. For laboratories, hospitals, and other 
areas where equipment sensitive to fluorescent lamp 
radio interference is used, a glass lighting panel has 
been developed which eliminates such radiated inter- 
ference from the fixture. 

To further improve the efficiency of fluorescent 
street-lighting luminaires, a design utilizing a Peltier 
thermoelectric heat pump to maintain lamps at near 
optimum efficiency over a wide range of ambient tem- 
peratures has been developed. 

New developments in transportation lighting fea- 
tured high-frequency operation of fluorescent lamps at 
3,000 cycles and higher on busses. 

Electroluminescent panels of low brightness are find- 
ing application in residential night lights, highway 
signs, and aircraft and automotive instrument panels. 


Industry Division 


ELECTRIC HEATING 

In 1959, ELECTRIC HEAT made it possible to reduce 
the size of equipment necessary for certain operations. 
Two separate examples are a portable asphaltic con- 
crete hot mix plant, and a tube mill which takes only 
a fraction of the space required by conventional mills. 

The asphalt plant, developed by A. Teichert & Son, 
is self-contained, including switchgear van. It uses 500 
kva, including 172 kw for heating. Two 12,000-gallon 
insulated trailer-mounted asphalt tanks are kept at 
350 F by 36-kw immersion heaters. A 12,000-gallon 
Bunker C fuel tank is kept at 130 F by a 20-kw heater, 
and a 60-kw booster raises the fuel to 350 F before burn- 
ing. Another 20-kw immersion unit heats closed-system 
piped oil, pug mill, asphalt pump, and hopper. Time- 
clock control turns on the heat before the shift starts. 
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Thermatool spiral-forming tube mill and thermatool high-frequency 
welder making 2-inch OD tube. 


The plant mixes an 18-ton dump truck load in less than 
5 minutes. Electric heat makes this automatic batch op- 
eration possible close to the paving job, providing a 
steady stream of hot mix to exacting specifications, using 
fewer trucks with less loss of heat in transit, resulting 
in higher quality lay. Operating costs are reduced over 
conventional systems because of the clean and mainte- 
nance-free operation. 

Another example of ingeniously applied electric heat 
is a high-frequency resistance-welded spiral tube mill 
developed by the New Rochelle Tool Corp. It winds 
strips of almost any metal into long straight sections of 
tubing, and continuously welds the spiral seam. High- 
frequency current, introduced through sliding contacts, 
heats the two edges at high speed and brings them to 
welding temperature where they come together. The 
supply consists of vacuum-tube power oscillators of 
output ratings of 25 or 60 kw. This equipment is much 
smaller than conventional mills for the same size and 
thickness of tube and permits easy changeover for dif- 
ferent sizes. Very large diameters can be made with 
simple equipment. Production rate is high. The mills 
are easily moved from one place to another and even 


All-electrically heated asphalt tanks are shown at left and Bunker C 
tank is at right behind power van. 
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could be set up in the field for pipeline laying applica- 
tions. 


FEEDBACK CONTROL SYSTEMS 


INTERNATIONAL INTERCHANGE of information in the 
field of automatic control has moved a step forward to 
reality in 1959 with the acceptance of a number of 
technical papers for inclusion in the First International 
Congress of the International Federation of Automatic 
Control (IFAC) to be held in Moscow, USSR, June 
1960. The American representation on IFAC is the 
American (AACC) com- 
prised of representatives of the major professional so- 
1957 with Harold 
Chestnut, then chairman of the AIEE Feedback Con- 


Automatic Control Council 


cieties. The IFAC was founded in 
trol Systems Committee, as its first president. 

It is particularly noteworthy that the first attempts to 
establish standards on components of feedback control 
systems was instituted in 1959 through a subcommittee 
on control components. Some of the first attempts have 
been made on transformers and on electrohydraulic 
servo-valves 

The biggest equipment news in control systems con- 
tinues to deal with matters of space technology, com- 
puters and control, and nuclear equipment. It is recog- 
nized that one of the major factors in the Soviet 
achievement of launching a rocket to the moon involved 
the development of a superb control system. Reports on 





ti 
Handyman slave station shown being moved about in the hot shop of 


the General Electric Aircraft Nuclear Propulsion Department at the Idaho 
Test Station. 
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A Thompson Ramo Woolridge RW-300 digital control computer (fore- 
ground) controls an 1,800 barrel-per-day catalytic polymerization unit 
at Texaco’s Port Arthur (Texas) refinery. This is one of the first com- 
mercial industrial processing units to be put under closed-loop computer 
contrel. 


this system indicate outstanding achievements in gyro- 
scopic computer control and beam-riding techniques. 

Commercial chemical computer control became a 
reality in 1959 as the RW-300 digital computer of 
Thompson Ramo Wooldridge Inc. was installed and 
operated on-line at the Texaco Port Arthur Works. The 
digital computer diligently controls a_1,800-barrel-per- 
day catalytic polymerization unit maintaining reactor 
bit temperatures between 470 and 490 F, at 700 to 740 
psi (pounds per square inch)—a difficult feat in view of 
several fluctuations in gas feedstreams. While taking 
measurements and readings from 110 sources and con- 
trolling 16 different streams, pressures, and tempera- 
tures in nearly every combination, the RW-300 checks 
its own accuracy, types out what it is doing and sounds 
an alarm when required. 

Digital control of machine tools has gained tremen- 
dous impetus. As an example, the General Electric Com- 


pany working with the Ex-Cell-O Corporation has pro- 


duced a numerical tape-controlled contour milling 
machine. This new machine working with an IBM 704 
computer to produce the data for the director is effec- 
tive in substantially reducing manufacturing time. In 
steam bucket fabrication, parts are sufhciently accurate 
that this machining system will be used to produce 
bucket masters for the cam-follower-type machines. 
Leeds and Northrup have installed six or more ana- 
log computers in computer-control of electric power 
The feedback the 
power system to maintain “Area Requirement” (the 


systems. computers utilize from 
basic operating parameter) at, or near, zero. They also 
employ intermediate feedback from generating station 
outputs and combine these data with feed-forward to 
predetermine the ultimate destination point for each 
generating source before any change is made. 

A significant refinement in the field of remote manip- 
ulators for use in nuclear radiation environment has 
been announced by the General Electric Co. Handy- 


man, remote manipulator with feel, permits a closer 
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coupling between the touch senses of the operator and 
the manipulator in its nuclear radiation environment. 
This manipulator which enables the operator to experi- 
ence the same feel sensations as the remote manipulator, 
is composed of five basic units—master, slave, electronic 
console, and two hydraulic pumps to power the master 
and slave. The slave and master have two arms and 
hands. Ten basic motions are designed into each arm 
and hand—finger bend, finger curl, thumb bend, thumb 
curl, wrist bend, forearm twist, elbow bend, upper arm 
twist, forward and sideward shoulder pivots. Applica- 
tions of this kind along with the existence of computer 
control have further moved comprehensive feedback 
control systems far beyond the range of experimental 
uses into the industry where they are earning their way. 

GENERAL 


INDUSTRY APPLICATIONS 


SOME OF THE SIGNIFICANT ACCOMPLISHMENTS during 


1959 were: 


|. Fiber Spinning Machine Drive. Fiber spinning ma- 
chine drives are of such a nature as to require a high 
degree of system accuracy. 

A “Rectiflow” (modified 
Kramer drive) has been designed with a proportional 


adjustable-speed drive 
plus integrator-type transistorized regulator governing 
the excitation through controlled silicon rectifier. The 


View of new high-speed concrete pouring cableways, four of which 
were built for use in the construction of Glen Canyon and Flaming 
Gorge Dams in the Upper Colorado River Basin, The two cableways at 
Glen Canyon Dam site are rated 50 tons with 12-cubic-yard buckets 
and a maximum hoist speed of 700 fpm (feet per minute). The two 
cableways at the Flaming Gorge Dam site are rated 25 tons with 8- 
cubic-yard buckets and a maximum hoist speed of 350 fpm. 


integrator function provides extremely good accuracy 


by integrating out any frequency (or speed) deviation 
thereby reducing the steady-state error signal to essen- 
tially zero. The proportional function supplies the 
gain necessitated by transient disturbances upon the 
system. 

The outstanding feature of the integrator type sys- 
tem is the ability to give high accuracy without the re- 
quirement of extremely high gain. 
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2. Senate Subway Cars. The U. S. Senate’s subway sys- 
tem consists of four cars, each seating 18 passengers and 
an operator. The cars run between the Capitol and the 
Senate office buildings. 

Control of each car is similar to that of an elevator, 
utilizing d-c shunt motors and a variable-voltage sys- 
tem. The a-c-to—d-c motor generator set on each car is 
supplied from a 230-volt, 3-phase, 60-cycle unit substa- 
tion through a 3-wire overhead trolley system. The 
control sequence is fully automatic and is initiated from 
the operator’s master switch. Top speed of each car is 
20 mph. 

3. Tire Test Machine, A regulated adjustable-voltage 
drive of the double armature type rated 2,600-hp con- 
tinuous, 7,800-hp peak, has been installed on an air- 
craft tire test machine at a large rubber company plant. 
An important feature of the regulating system is a 
transistorized integrating amplifier that removes speed 
error of more than momentary duration and permits the 
drive to follow programmed ramp function speed 
changes with high accuracy. The regulator is designed 
to accept a speed reference signal available as a voltage 
from a curve follower; thus, the speed pattern is pro- 
grammed from curves drawn on paper. 

The remaining amplifier stages in the regulator are 
magnetic amplifiers designed for fast response to utilize 
the peak torque capacity of the drive to limit speed 
deviation on impact loading. Current limit is incorpo- 
rated to protect the rotating machines. 


INDUSTRIAL AND COMMERCIAL POWER SYSTEMS 

NEW UNDERSTANDING was revealed in 1959 of the role 
played by conduit in determining the amount of ground 
fault current on grounded neutral systems. Calculation 
of the current-limiting effect of inductance introduced 
by steel conduit compared with the lack of such cur- 
rent-limiting inductance with aluminum conduit gave 
rise to new criteria for design of long grounded neutral 
circuits to avoid choking fault current below instan- 
taneous trip levels. Long steel conduit runs can reduce 
fault current sufficiently below instantaneous trip levels 
to permit damage during the interval before overload 
interruption takes place. 

A novel 4-part system for electrical record drawings 
was disclosed in 1959. The system utilizes four types of 
drawings: plot plan, block diagram, I-line diagram, and 
elementary diagram. This combination of diagrams pro- 
vides complete information required to maintain and 
expand industrial plant distribution systems. Advan- 
tages of the system are that future changes can be ac- 
commodated easily and physical locations are shown. 

Recognition of load interrupters and power fuses by 
the June 1959 revision of the National Electric Code 
focused new attention on these devices for power sys- 
tems in industrial and commercial buildings. Properly 
metal clad in unitized enclosures, these devices offer an 
economically optimum solution to switching and pro- 
tecting high-voltage power supply circuits wherein the 
performing equipment closely matches the actual needs 
of the system. 
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INDUSTRIAL CONTROL 


COMPLETELY STATIC POWER SUPPLIES have been de- 
veloped for adjustable-voltage drives for two important 
textile industry applications. 

Four power and control units in ratings from 20 hp 
'o 100 hp provide power for adjustable-speed operation 
of sections of a cloth finishing range, each having from 
3 to 10 d-c motors. The voltage to the motors is con- 
trolled by power magnetic amplifiers incorporating sili- 
con rectifiers. The control of speed or matching of 
voltage between sections is provided by a magnetic am- 
plifier having a rate control circuit to provide static 
means for controlling acceleration and deceleration. 

A static power supply for multimotor slasher drives 
incorporates power magnetic amplifiers with silicon 
rectifiers for supplying armature power to all motors 
and booster power for the beam winder motor. In addi- 
tion to the magnetic amplifier for control of speed and 
acceleration and deceleration rates, a magnetic amplifier 
regulates armature current to the beam motor by con- 
trolling its field, and thereby provides control of yarn 
tension. 


Static slasher drive for textile mill. 


Static control is employed to erect the Atlas missile 
from a horizontal position to firing position. The con- 
trols meet stringent military specifications and employ 
static control components for utmost reliability and 
minimum maintenance. 

The React-O-Verse primary saturable reactor control 
operates the 75-hp a-c drive motor, utilizing a tachom- 
eter feedback-type Magamp speed regulator. It is de- 
signed so that the drive cannot regenerate and, there- 
fore, it always presents a positive load to the a-c power 
supply. Slow down and driving torque is controlled to 
obtain smooth operation. 

The Cypak sequence control receives intelligence 
from limit switches, and upon operation of a single start 
pusr button, the erection cycle is started, provided cer- 


JANUARY 1960 





Control for Atlas missile erector. 


tain preliminary functions have been completed. At 90 


degree boom position, the drive comes to a controlled 
stop, the missile is automatically transferred to the 
launcher, and the boom moves on to the 110 degree 
position. The lowering cycle is controlled in a similar 
manner, Erection and lowering is monitored to give 
visual indication of the erection and lowering cycle at 
all times. 

A newly developed tensiometer is operating success- 
fully on a Sendzimir mill at the Stainless Steel Division 
of Jones & Laughlin. The strip tension is measured by 
a deflector roll with very small displacement. 

Precision differential transformers are used as electro- 
mechanical transducers. The small signals are amplified 
in two separate all-transistorized metering and regulat- 
ing amplifiers. Strip tension is indicated on an instru- 
ment and recorded on a chart recorder. A strip break 


A newly developed tensiometer used successfully by the Jones & 
Laughlin Steel Corp. 
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detector is included which will shut down the mill in 
the event of a fault. 


METAL INDUSTRY 


THERE HAS BEEN an almost universal acceptance of 
punched card programming of reversing hot mills. The 
degree of programming on mills now in operation 
varies from setting of roll openings and mill top speed 
to completely automatic operation of all significant 
functions on several mills. 

During the year, a considerable number of automatic 
digital data-processing systems were installed and placed 
in operation in steel plants. Typical of the intermediate 
form is the electrolytic tinning line data-acquisition and 
data-classifying system. The purchase by the can manu- 
facturers of tinplate in large coils rather than in graded 
sheets has necessitated a permanent, accurate, easily 
available record of the defects within each coil shipped. 

During the running of a coil, signals are obtained 
from defect sensors and a footage or pulse tachometer. 
Logic circuitry is used to classify the tinplate into trade 
“Waste-Waste” as 
determined by the defects and combinations thereof. 


grades of “Prime,” “Mender,” and 
\t the completion of a coil, typewritten and punched 
tape records of the number of feet of each defect and 
trade grade are automatically prepared. 

Currently, interest is centered on the more sophisti- 
cated digital process control computers. The computer 
operates in accordance with an internally stored pro- 
gram to translate process data continuously and auto- 
matically into information useful in making decisions 






































Courtesy General Electric Co. 


Lukens Steel's new 140-inch plate mill is driven by two 5,000-hp, 
40/80-rpm motors employing the new ‘“‘top-forward" arrangement. 
D-C power is supplied by an 8,000-kw back-to-back ignitron rectifier 
equipment, one of the first installations on a large reversing mill. 
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with relation to the over-all process. When indicated 
necessary by its program, it also involves making the 
required decisions to cause reprogramming of process 
set points. Process computers promise a significant ad- 
vance toward achieving process optimization. 

Processes receiving active attention include blast fur- 
nace, sintering plant, reversing hot mill, hot strip fin- 
ishing mill, continuous annealing line, electrolytic tin- 
ning line, and plant utilities. 

Operation of the computer is in four functional cate- 
gories: (1) control, (2) data acquisition, (3) production 
accounting, and (4) monitoring and protection. 


MINING INDUSTRY 


THE PAST YEAR was one of progress for the mining 
industry in the field of electrical engineering. Important 
contributions in the form of new products to enhance 
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Courtesy Canadian Westinghouse Company Ltd. 


View of fully transistorized, fail-safe mine hoist alarm and cage tele- 
phone. Device provides a rugged and reliable mine-shaft communica- 
tion system. 


the safety and efficiency of mining operations were com- 
pleted and satisfying progress was made on other de- 
velopments which have not yet made their appearance 
on the market. 

As in past years, a fine spirit of co-operation between 
the U.S. Bureau of Mines, the manufacturers of mining 
machinery and electrical equipment, and the various 
interested engineering and trade groups has been largely 
responsible for the developments in the area of safety. 

Important progress has been made on the develop- 
ment of a methane detection device which would re- 
move the power from a mine section whenever the con- 
centration of explosive gas reaches a dangerous percent- 
age. This device will be ready soon for field tests. 

Long recognized as one of the serious dangers of 
mining, explosions and fires originating from trailing 
cable failures are minimized by an electronic device, ap- 
proved by the Bureau of Mines, which will remove the 
power from the machine and cable in case of ground 
faults. Previous devices protected only the machine. 

Photography at the working face of a coal mine is 
facilitated with safety by development of a Bureau of 
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Mines approved flash device for both the miniature and 
large lamps. 

A fully transistorized, fail-safe, mine hoist alarm and 
cage telephone has been developed to meet the need for 
a rugged and reliable mine shaft communication sys- 
tem. It is particularly useful during periods of shaft 
inspection. 

In the area of open pit machinery, 1959 witnessed 
greater activity in the specification of the giant (above 
50 cubic yards) electric shovels, and the beginning of 
commercial manufacture of the electrically powered 
wheel excavators for moving heavy tonnages of over- 
burden. 


PETROLEUM INDUSTRY 


IN OIL PRODUCTION, refining, transportation, and mar- 
keting, electrical technology is extending the capability 
and efficiency of the industry’s operations. A 

Consider the basic electrical tool—the motor. Until 
recently, for many applications, the vulnerability of mo- 
tor insulation to unfavorable environmental conditions 
such as moisture and airborne reagents required costly 
total enclosure. Today’s advanced insulation systems 
make it practical in many such cases to employ motors 
of standard weather-protected or even drip-proof con- 
struction at substantial saving in cost. The new insula- 
tion techniques provide more durable motors for oil 
well pumping, make feasible in many locations the in- 
stallation of pipeline pump units outdoors with result- 
ant simplification and economy of station design, and 
provide important savings in refinery drives in Division 
2 areas through the use of weather-protected or drip- 
proof motors rather than the more costly totally en- 
closed fan-cooled type. 

Another direction in which oil industry electrification 
is making remarkable progress is that of automatic and 
remote control. Increased reliability of motors and mo- 
tor control, including protection and automatic se- 
quence systems, has contributed greatly to this develop- 
ment. In the present decade, over 200 pipeline pumping 


Modern motor insulation makes the outd pumping station practical. 


View of a 400-hp weather-protected motor in pipeline service. 
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stations and valve locations have been put under opera- 
tion by remote control, using communication channels 
over landlines, powerline carrier, or microwave radio. 
The industry makes wide use of digital techniques for 
the transmission of operational information, and the 
logging of process data by electric typewriter has be- 
come commonplace where information must be main- 
tained on large numbers of operating variables. 

Keeping pace with the developments in supervisory 
control and data transmission is a rapid increase in the 
use of computer technology not only for analytical 
services but also for process control. 


Instrumentation Division 


INDICATING AND INTEGRATING INSTRUMENTS 


IMPORTANT ADVANCES in the field of power measure- 
ment were made with the Westinghouse Hall-effect watt 
transducer and the Weston Inductornic wattmeter. The 
Hall-effect has been economically applied as a solid- 
state, quick-response accurate transducer resulting in 
further progress toward reduction in the variety of 
mechanisms required for electrical measurements. The 
Inductronic wattmeter makes precision watt measure- 
ments possible by a null method. 

In the field of integrating meters, formal recognition 
of the extended ranges over which watt-hour meters of 
all manufacturers can operate within the limits of 
commercial accuracy has been made through adoption 
by the industry of a new “class” terminology. The 
“class” denotes the maximum of the load range in 
amperes. Two standard classes for self-contained meters 
have been recognized, Class 100 and Class 200, which 
conform with the trend to 100-ampere and 200-ampere 
services. Transformer rated meters are required for 
loads of over 200 amperes and a third class, Class 10, 
has been standardized for these meters. The “class” 
nomenclature is now shown on meter nameplates and 
is included in manufacturers’ catalogs. 


Control room of a 600-mile crude oil line. Pumping and pressure control 
stations are remotely operated by supervisory radio control. 
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NUCLEONICS AND RADIATION INSTRUMENTATION 


DURING THE EARLY STAGES of development of the nu- 
clear industry, the major efforts and development were 
quite naturally found in the Atomic Energy Commis- 
sion (AEC) Laboratories. In recent years, some work 
has been done in repackaging the AEC developed in- 
strumentation, but the industrial approach has been 
chiefly toward new designs. Substantial impetus has 
been given this effort by the nuclear submarine pro- 
gram. Many of the requirements placed on maritime 
reactor instrumentation are directly applicable to power 
reactors, and the instrument companies, therefore, have 
a strong incentive for participating in the development 
work. In the maritime and power reactor fields, solid- 
state devices have to a large extent replaced electron 
tube instruments. It is now possible to order solid-state 
reactor instrumentation systems from several companies. 
Component solid-state instruments are available from 
an even larger number of companies. 

The relatively high cost of solid-state instruments 
along with lack of proof of projected reliability has so 
far discouraged their use in research reactors. The same 
reasons have limited the use of solid-state devices in 
nuclear laboratory and research equipment. A start has 
been made however, and the way seems clear for future 
progress along these lines. 

Progress in nuclear detectors appears to be limited 
largely to increasing operating temperature limits. One 
other noteworthy development was the perfection of a 


miniature semiconductor neutron detector. 


RECORDING AND CONTROLLING INSTRUMENTATION 
PROGRESS IN THE DEVELOPMENT and application of in- 
dustrial instrumentation continued to accelerate during 
1959. While major attention was given to digital com- 
puter control systems, many advances were made in 
sensing elements, transducers, high-impedance elec- 


tronic amplifiers, and analog measuring systems. The 


Courtesy Foxboro Co. 


Electronic “‘consotrol’’ semigraphic console cabinet containing electronic . 


consotrol indicators, recorders, and controllers. Located in main control 
room for control of cement kilns at Riverside Cement Co., Oro Grande, 
Calif. 
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Courtesy Foxboro Co. 


Residual chlorine table-mount analyzer unit—exterior view, top open 


trend toward the increased use of solid-state components 
in electronic instrumentation continued. 

General purpose digital computers were used not 
only for recording measured and computed quantities, 
but also for control of complex processes from refineries 
to electric power generating systems. This emergence 
of computing control has resulted in the establishment 
of engineering teams to bridge the application gap be- 
tween availability of hardware and installation of prac- 
tical systems. Instrument makers have developed elec- 
tronic measuring devices capable of feeding computers, 
and also capable of receiving computer signals which, 
based on programmed factors, can automatically adjust 
controller set points to optimum values. 

Much attention was given to “on stream” analytical 
devices. These are valuable to industry as they measure 
product qualities directly rather than inferentially. 
Amperometric measurement has been furthered through 
the development of reliable and continuous sampling 
techniques which permit municipal water supplies to 
determine the effectiveness of chlorination procedure. 
Gas chromatography has been used in an increasing 
number of industrial applications. Interesting develop- 
ments in this field include shorter analysis time, with 
consequent improvement in process control. 

A number of new or improved measuring systems 
and components were made available. These include 
bolometer-type radiation sensing elements; high-im- 
pedance amplifier for self-balancing instruments, which 
permits measurement of pH directly from glass elec- 
trode; solid-state digital information systems; electronic 
control devices; and a multiple-point recorder with 
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push-button means for selecting or changing the num- 
ber of points to be recorded. 


TELEMETERING 


MARKED ADVANCEMENTS in mobile and point-to-point 
or stationary telemetering were recorded in 1959 in both 
design and application. One has but to read the daily 
newspapers with their spectacular reports on rocketry 
and satellite launchings to become aware of the large 
amounts of mobile telemetering being used for  suc- 
cessful operation and report-back. 

Delegates to the 1959 National Telemetering Confer- 
ence in Denver, Colo., (jointly sponsored by AIEE) 
showed by far the greatest interest in mobile telemeter- 
ing, both with respect to attendance at technical sessions 
and the accompanying exhibit. Of the 43 exhibitors, 
only a few showed €quipment that could be classified 


. . . ' . . ad . 
“point-to-point industrial telemetering.’” Despite the 


interest shown in mobile telemetering, classical analog 
methods continued to be used overwhelmingly in small 
installations of point-to-point equipment, and made up 
a large portion of the year’s telemetering sales volume. 

During the year, one of the leading manufacturers of 
industrial instrumentation marketed three analog point- 
to-point systems of the current, frequency, and pulse 
lypes. 


The use of digital telemetering continued to increase, 





Bristol's series 500MS Dyna-Servo Transducer is a high-precision, high- 
torque electronic unit for converting a small motion into a shaft-position 
to operate transmitting slidewires, alarms, digital encoding devices, etc. 
Equipped with a pressure or a differential-pressure sensing element, it 
has already found wide use in digital telemetering pipeline flow com- 
puting devices. The null-balance instrument has an accuracy of + 0.25 % ; 
dead-band, +0.15% of span. 
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tal. +, 


for central sta- 





Honeywell's tubeless industrial freq y-type 
tion use in telemetering tie-line power, total station generator, and load- 
frequency intelligence. Plug-in units provide an easy method of chang- 

£ 


ing tr itter fr y and receiver output and are convenient for 





servicing. Converts millivolts or current to frequency. Uses 5 to 15 cps 
or 6 te 30 cps. 


especially in large installations and where supervisory 
control was also required. Techniques making use of 
pulse codes seemed to prevail. New and existing super 
visory control systems were brought into use to supply 
pulse code transmission. Since most measurands encoun- 
tered were of analog nature, a conversion from analog 
to digital form was required. Generally speaking, two 
basic methods were used. One involves mechanical en- 
coders positioned by servomechanisms; the other uses 
a digital voltmeter in conjunction with servos for con 
verting to digital form. The digital output is then trans- 
mitted by the supervisory system. 

Users of telemetering have shown greater interest in 
logging during the last year. Digital telemetering tech- 
niques lend themselves to logging of data at the dis- 
patch station. Hence, many of the telemetering systems 
installed terminated in “hard copy,” punched cards 
or tape. 

The year also saw a long-time manufacturer of pulse- 
duration telemetering market a servo-type transducer 
for sampling quantities such as flow, pressure, and tem 
perature. The device positions digital encoders or slide- 
wires for digital telemetering procedures. The manu- 
facturer also uses the device for introducing analog 
measurands into their analog computers, and then tele- 
meters the computed values. 


Power 
INSULATED CONDUCTORS 
DURING THE PAST YEAR, further progress was made on 
the jointly sponsored AEIC-EEI (Association of Edison 
Illuminating Companies—Edison Electric Institute) re- 
search project for the field testing of extra-high-voltage 
cables and accessories on the Cornell University campus. 
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The underground portion of the testing station has 
been completed. This includes complete piping for two 
pipe-type cables, including manholes and current trans- 
formers for loading; ducts, two manholes, and pothead 
stands for three self-contained cables; thermocouple in- 
stallation on the pipes and conduits for monitoring ca- 
ble temperatures; and concrete bases for transformers 
and other heavy equipment. It is expected that two 
pipe-type cables and three self-contained cables will be 
installed or ready for installation about April 1, 1960. 

The. design of the aboveground portion of the test- 
ing station has been completed, and the erection of the 
station was started in November 1959. Major electric 
equipment needed for the testing station is either avail- 
able or has been pledged. Many electric equipment 
manufacturers, including Joslyn, Ohio Brass, I-T-E Cir- 
cuit Breaker, Southern States Equipment, and Lapp 
Insulator, have offered equipment. These companies 
will furnish extra-high-voltage station equipment as 
well as necessary equipment for lower voltages. It is ex- 
pected that preliminary testing and calibration work 
will be started shortly after January 1, 1960. 

Che 
manufacturers have completed, or nearly completed, 


four cable manufacturers and two accessory 
laboratory tests on the samples of cables and accessories 
which they will offer for the Cornell field test. The re- 
sults of the laboratory tests, including tests on a cable 
with synthetic tape insulation, have been very encourag- 
ing. Based on these laboratory tests, it appears that cable 
systems will be available which are capable of transmit- 
ting 500 mva (megavolt-amperes) or more at 345 kv. 
It remains to be demonstrated whether such cable sys- 
tems will remain stable at their initially low dielectric 
loss levels under actual commercial service conditions. 
This is an extremely important consideration and the 
field tests at Cornell are expected to supply an answer 
to most of the questions which may be raised in this 


connection, 


POWER GENERATION 

[HE UPWARD TREND in the average size of steam-elec- 
tric generating units has continued. Three units of 500,- 
000 kw are being built and a unit of 600,000 kw is on 
order, Sizes larger than this are available and a quota- 
tion was submitted for a unit of 800,000 kw. 

Two interesting installations with supercritical pres- 
sures were completed during the year. Eddystone no. | 
is 5,000 psig (pounds per square inch gauge), 1,200 
1,050/ 1,050 325,000-kw cross-compound, and Avon no. 8 
is 3,500 psig, 1,100/1,050 250,000-kw tandem-compound. 
However, the over-all trend confirms the leveling off in 
both pressures and temperatures which was evident a 
year ago. While most installations employ 2,400 psig 
with temperatures of 1,050/1,000 there is an appreci- 
able number using 2,000 pounds and some using 2,500 
pounds with 1,000/1,000 degrees. This indicates a more 
realistic evaluation of the manufacturing costs and the 
estimated load factors as well as a reappraisal of the 
availability of the higher temperature boilers and 
turbines. 
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The peaking problem continues to attract serious 
studies. Diesel and gas turbine-powered units closer to 
loads have been installed and their costs evaluated, Con- 
sideration is being given to the location of low-cost 
peaking units at central stations. 

With the continued decrease of new hydroelectric 
installations because of the lack of suitable sites, more 
studies are combining the peaking problem with the 
use of pumped storage. Recently increased attention 
has been given to tidal developments. 

Further reductions in power plant costs are being 
made by the elimination of spare auxiliaries, use of tur- 
bine drives, new types of busses tying generators to 
transformers, and closer sizing of electrical facilities. 

Considerable progress has been made toward making 
plants completely automatic and several installations 
are presently being designed. This subject is being stud- 
ied from many approaches and basic philosophies are 
being developed. 

Little experience has been gained in the generation of 
atomic power, other than at Shippingport. However, 
the extensive studies of both technology and economics 
now being made plus the construction designs now in 
process point to a rapid growth of experience in the next 
several years. 


POWER SYSTEM COMMUNICATIONS 


DATA TRANSMISSION is a glamour term in this field at 
this time, and it is primarily concerned with the trans- 
mission of intelligence for use in economic load dis- 
patching. Much of this information for direct powet 
operations was formerly handled under telemetering and 
load control but now with the addition of the “eco- 
nomic” feature, the systems have been materially ex- 


panded. Furthermore, the handling of other informa- 
tion such as payrolls, material warehousing, commercial 


transactions, etc., is progressing rapidly. 

Reliability has been the dominating feature of the 
power system communication channels but now speed 
is demanding attention. The facilities, consisting of 
telemetering, teletypewriting, facsimile, telautograph, 
and television, stand ready to provide economical trans- 
mission when the format and the required speed can be 
determined. It requires close co-operation between the 
office methods group and the communication engineers 
to balance data, speed, and cost in determining the most 
economical system. 

Powerline carrier still holds an important position in 
power system communications. Some of the present 
problems are in connection with the use of extra high 
voltage. Several test lines are being constructed upon 
which extensive high-frequency tests will be made. 
These include corona, radio, and television interference, 
and the use of the lines as a carrier transmission 
medium. 

As a result of the increased cost of carrier traps and 
coupling capacitors and the continuous shortening of 
transmission line sections, considerable interest has 
been shown in the use of insulated ground wires as the 
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carrier transmission medium. Several test installations 
have been made using both standard power line and 
telephone line carrier facilities. These investigations 
open up the field for more economical application and 
increase the availability of channels. This use of power- 
line carrier equipment profits in the single-side-band ap- 
plication and also in the use of the broadband coupling 
in increasing the number of channels that may be ap- 
plied to a single wire, or pair of wires. 
RELAYS 

A MAJOR ADVANCE in protective relaying equipment 
appeared in 1959 with the first full-scale use of static 
components. Static relays for transmission lines, gen- 
erators, and feeders were introduced as the forerunners 
of static relaying in all protective relay fields. 

These static relays promise greater reliability and re- 
duced maintenance. They also have lower burden, 
higher speed, and greater sensitivity. 

A new static line-differential carrier-current relaying 
equipment was developed, field tested, and placed in 
service on a 345-kv transmission line in the Spring of 
1959. Sensitive protection is obtained for all types of 
faults on practically all transmission lines when com- 
bined with certain electromechanical relays. Included 
are all multiterminal lines, lines having fault currents 
less than load and lines with considerable mutual in- 
duction on ground faults. 

A completely static high-speed polyphase generator 
differential relay was announced. The restraining and 
operating outputs of the three pairs of differentially 
connected current transformers are compared in a sens- 
ing network. For all types of internal faults, this sensing 
network output is amplified to trigger a tripping recti- 
fier for breaker trip coil operation 

The static time-overcurrent relay ofters a flexible de- 
vice capable of approximating the conventional time 
curves and having quick reset. One-third reduction in 
panel space and reduced burden are other features of 
this new design. 

The effect of transient surges on static components at 
power locations will be a deciding factor in the appli- 
cation of these devices. 

A permissive tripping directional comparison relay- 
ing system was developed for use with microwave chan- 
nels for the protection of transmission lines. This com- 
bines the best features of the blocking and transfer trip 
systems to provide faster and more complete protection 
than previously available. 


ROTATING MACHINERY 


A MILESTONE IN HYDRO GENERATION was reached with 
the award by the Bureau of Reclamation of the contract 
to Allis-Chalmers for the generator to fill the last re 
maining vacant bay in Hoover Power Plant. When this 
final 100,000-kva, 16.5-kv, 180-rpm unit goes into opera- 
tion in 1961, a quarter of a century will have been 
spanned since the initial unit started commercial op- 
eration in October 1936. 
Richard M. Nixon 


Vice-President was principal 
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This 20-foot diameter, 96-ton flywheel will aid research in thermonu- 
clear fusion. Three of these flywheels, when installed in Allis-Chalmers 
motor-generator sets, will release stored energy to provide a 200,000- 
kw pulse of d-c power to the C Stellarator, thermonuclear fusion re- 
action device now under construction at Princeton, N. J. 


speaker at a dedication ceremony on October 10, 1959, 
at The Dalles Dam Project on the Columbia River in 
Oregon. The occasion was the starting of the LOth Gen 
eral Electric 82,100-kva Kaplan turbine-driven generator 
in the plant. Ultimate capacity of the station designed 
by the Corps of Engineers will be 1,806,310 kva. 
Applying large vertical generator rotor construction 
in another field, Allis-Chalmers has built three 20-foot 
diameter, 96-ton flywheels with laminated rims. Assem 


bly of the flywheels at the site in Princeton, N. J., solves 


shipping problem and permits larger diameter with 


less weight to provide necessary stored energy. Flywheels 
are for use on three Allis-Chalmers motor-generator sets 
capable of supplying a total of 200,000 kw of d-c power 
to the C Stellarator, thermonuclear fusion research de- 
vice under construction at Princeton 

Developed by General Electric, a system for continu 
ous direct indication of stator-winding hot-spot copper 
temperatures for large turbine generators makes use of 
special transformers to isolate resistance temperature 
detectors, which are at high voltage, from indicating in- 
struments mounted external to the generator. 

Silicone rubber stator-coil insulation has been ex- 
tended into the higher voltage range by Allis-Chalmers 
with the construction of an 11,000-volt synchronous mo- 
tor now in service. Silicone rubber insulation is also 
being applied on 13,800-volt motors and generators. 

Hermetic 
against over-temperatures by newly developed positive 
temperature coefficient thermistors. Resistance of these 


motors are protected by Westinghouse 
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Mount Hood dominates background at the Dalles Dam Project on the 
Columbia River in Oregon. On October 10, 1959, General Electric's 
10th 82,100-kva Kaplan turbine-driven generator in the plant was 
started. Ultimate capacity of station designed by the Corps of Engineers 
will be over 1.8 million kva. 


devices remains nearly constant under 100 C but in- 
creases 25 times before 120 C is reached. Embedded in 
stator windings, these thermistors function in a fail-safe 
circuit to disconnect power when the winding starts to 
overheat. Application to larger motors is under devel- 
opment, 

A submersible pump motor developed by Louis Allis 
provides the highest horsepower now available in a 


1-inch diameter. Maximum ratings offered are 5 hp., 


single phase, and 714 hp, three phase, at 3,550 rpm. 
Stator windings are encapsulated in chemically inert 
plastisol and are sealed in stainless steel. Thrust bear- 
ing has six self-aligning hardened stainless steel tilting 
shoes mounted in a spherical seat and bearing on a 
carbon thrust pad. 


Illustration of the ease with which the total primary insulation wall 
thickness can be applied to form wound coils with one wrap of Guide- 
line Triangular Tape, a silicone rubber tape made by Dow Corning Corp. 
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A recent development of the Dow Corning Product 
Engineering Laboratories is “Guideline Tape.” Self- 
adhering, this triangular silicone rubber tape was de- 
signed with particular emphasis on ease of application. 

Fabricated from self-adhering Silastic (Dow Corn- 
ing silicone rubber), a unique material which has the 
property of adhering and fusing to itself without re- 
quiring heat or pressure, Guideline Tape is triangular 
in cross section and has a colored center line as a guide 
for precise half lapping. By selecting the proper tape 
dimension, the desired total insulating wall thickness 
can be attained with only one layer of tape. Using typi- 
cal application techniques, Guideline Tape assumes the 
shape of a flat diamond, thereby facilitating a homoge- 
neous, entirely voidfree insulation wall in just a single 
wrap. Therefore, labor and time are saved in the insula- 
tion of electric equipment. 


SUBSTATIONS 
THE FIRST SIGNIFICANT UsEs of digital computers in the 
substation field were reported during the past year. 
These include the calculation of forces on bus work 


Zig-zag configuration for ring-bus substation design as first used for 
230 and 115 kv resulting in over-all saving in cost of steel, insulation, 
and footings with added flexibility in direction of line take-off, and 
accessibility for maintenance. 


during faults, the design of supporting structures for 
outdoor stations, the design of grounding grids, and the 
planning of future substation additions. 

Considerable interest is developing in the automatic 
logging of system operating data either at individual 
substations or transmitted to a central location. In addi- 
tion to the usual electrical data, this includes such quan- 
tities as temperature, air pressure, and liquid levels—as 
well as breaker, tap changer, or relay operations. 

Increasing usage is being made of highway-type port- 
able spare transformer capacity. Mobile transformers 
are in service as large as 25,000 kva, 138 kv, three phase, 
and single phase, 230 kv, 40,000 kva. A complete mo- 
bile substation including both high-voltage and low- 
voltage switchgear on a single trailer is being built rated 
115 kv, primary 15,000 kva, three phase. 

The design of substation grounding grids is receiving 
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considerable study with respect to safety and the control 
of voltage gradients through the earth during system 
faults. This interest has resulted from a working group 
report on this subject first published in 1958 which will 
soon be available in more complete form as a special 
publication “A Guide to Safety in A-C Substation 
Grounding.” 

The following subjects have been of particular in- 
terest this year, with further exploration expected: 


1. Installation of substations in suburban and metro- 
politan areas, particularly with respect to appearance, 
space requirements, and noise control. 

2. Co-ordination of phase-to-phase bus clearances 
with insulation used. 

3. Extra-high-voltage substations. 

4. Design and installation of aluminum buses and 
associated connections. 

5. Use of aluminum for substation structures. 

6. Minimizing station control power requirements, 
particularly batteries. 


SWITCHGEAR 

CONTINUED EXPANSIVE DEVELOPMENT and testing of 
oilless power circuit-breaker types ranked high again in 
national switchgear activities during 1959. High-voltage 
gas and air-blast-breaker designs were involved in de- 
velopment and investigation work with new production 
designs scheduled for numerous 1960 deliveries. 

Sulfur hexafluoride (SF,), already established as a 
gas-interrupting medium in high-voltage breakers up 
to 230 kv, 15 million kva, is presently being developed 
for the lower interrupting capacity breakers down to 
34.5 kv. Applications in high-voltage capacitance current 
switching appear promising with one installation in 
service at 115 kv. 

Medium-voltage and low-voltage air-magnetic circuit 
breakers and accompanying metal-clad structures remain 
very popular. Weather-proof aluminum switchgear 
housings were offered. Epoxy and glass polyester mate- 
rials as laminates and coatings continue to find more 
application particularly in this type of switchgear be- 
cause of tracking and moisture-resistant, flame-retard- 
ent, and high electrical and mechanical strength prop- 
erties. More user interest in stored-energy mechanisms 
for both air-magnetic and distribution-type oil circuit 
breakers has led to releases of many new designs and 
continued improvement in existing units in the 5—15-kv 
class. One-million-kva 13.8-kv units with a stored en- 
ergy closing mechanism were scheduled for installation 
during 1959. Several manufacturers have extended their 
distribution oil breaker line with stored energy mechan- 
isms to 500,000 kva at 600 and 1,200 continuous current 
ratings. Extension of standard 600-volt low-voltage 
switchgear to interrupting capacities of 75,000 and 
100,000 amperes with continuous current ratings up to 
4,000 amperes was announced. 

Continued demand for high-voltage oil circuit break- 
ers rated to 20 million kva interrupting capacity was 
evidenced by comprehensive test programs, in both 
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American and European laboratories, to demonstrate 
adequacy of interrupter and mechanism modifications. 
Several manufacturers firmed breaker-interrupting rat- 
ings to 20 million kva at 230 kv through successful high- 
voltage laboratory and field tests. 

In keeping pace with user switchgear demands, most 
manufacturers initiated expansion of laboratory facili- 
ties in 1959, including opening entirely new or relocated 
test installations. 

Automatic circuit reclosers and line sectionalizers 
have undergone concentrated development aimed to fit 
the present tendency of utilities to apply these devices 
on distribution and substation applications. 

Of interest to users of isolated-phase bus was the in- 
troduction of a high-voltage air or compressed-air switch 
design to be completely metal-enclosed and integrated 
within the bus run. 


SYSTEM ENGINEERING 


THE AIM OF SYSTEM ENGINEERING is to develop means 
whereby electric power companies can lower over-all 
cost and increase service reliability by improved plan- 
ning, design, and operation. Significant progress in that 
direction has been attained during the past year by com- 
bining more precise analytical techniques and modern 
computational methods with new equipment and im- 
proved design of system components. 

An adequate program for the economic dispatch of 
power requires reasonably accurate incremental costs. 
Earlier work on incremental heat rates of generating 
units has been supplemented by similar studies on in- 
cremental maintenance costs. 

Several recent technical papers indicate a renewed 
interest in the use of probability mathematics in deter- 
mining system requirements. To encourage further ac- 
ceptance of this concept, a committee report has been 
prepared which analyzes, compares, and clarifies earlier 
investigations in this field. 

Improved computational techniques have been intro- 
duced for determining programs for the economic dis- 
patch of generation including the important factor of 
system losses to the point of use. Greater use is being 
made by operating companies of specialized computing 
devices to perform this function with various degrees 
of automation. 

Interest in the application of modern, general pur- 
pose computers to the problems of system engineering 
has been growing at an encouraging rate. New com- 
puting devices are available with a wider range of char- 
acteristics to make them more suitable for the computing 
requirements of electric utility engineers. While pro- 
grams are being developed at an ever-increasing rate, 
the availability of programs for most repetitive system 
problems has also improved. An engineering depart- 
ment with low machine use can readily obtain machine 
time at established computer centers. Several electric 
utilities have substantially increased their use of com- 
puters for engineering, and others are seriously consid- 
ering such a move as recent progress in this field has 
removed previous objections to conversion. 
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PRANSFORMERS 


DEVELOPMENT WORK AND COMMERCIAL APPLICATION 
was advanced in 1959 on gas, gas-vapor, and vapor-in- 
sulated transformers. Several units are now in commer- 
cial service and more are planned for 1960. The use of 
lower levels of insulation has aided in applications at 
voltages of 115 kv and possibly higher. Development of 
an economical gas or vapor-insulated transformer can 
lead to safer installations, particularly in congested 
districts. 

Transformer Co 


Pennsylvania announced applica- 


tion of transformers with  phase-isolated load-tap 
changer which allows control of each phase voltage 
separately. Units are available up to 9,375 kva at 110-ky 
BIL. (basic impulse insulation level). 

Wagner Electric presented the application of auto- 
matic, stepless-load ratio-control transformers and regu 
lators 

Several dual-cooled transformer banks were installed 
by Allis-Chalmers. In a typical case, the rating of one 
90,000-kva bank of 


120,000 kva by adding the cooling system of the 


unit ot a two was increased to 
idle 
transformer 

The Permalex insulation system was introduced by 
General Electric. This and the Insuldur insulation sys- 
tem introduced by Westinghouse promise to give in 
creased insulation life at higher operating temperatures 
on oil-insulated transformers. These developments will 


give the operator greater latitude in handling overloads. 


View of circuit breaker, new in size and design, developed by West- 
inghouse. It is an exceptionally heavy-duty type, and will be used up 
through the 250-kva, 480-volt design. The new features are designed 


around the principle of all-electric control. Mechanism trips electrically, 
1 


+, +i 





and recloses electrically, so that either or control is 


obtained by single relay mechanisms. 
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Courtesy Allis-Chalmers 


Installation view of 90,000/120,000-kva FOA dual-cooled power trans- 
former rated 132 kv to 14.1 kv with =10% LTC-TLB. 


Three-phase potential transformers using the solid- 
insulation principle with insulation reduced at neutral 
were introduced by Westinghouse Electric in the 550- 
and 650-kv BIL ratings. These units meet the same re- 
quirements as three single-phase units, but with reduced 
weight and cosi. Any one or two phases may be used 
with the other(s) disconnected. 


TRANSMISSION AND DISTRIBUTION 


THE PRESENT and anticipated future requirements for 


increased transmission capacity have continued to 
stimulate research in the field of extra-high-voltage 
transmission. Design was completed and construction 
started on a prototype a-c transmission system for volt- 
ages from 460 to 750 kv. Elsewhere, studies during 1959 
encompassed a wide range of related subjects, including 
consideration of nominal standard voltage levels above 
220 kv, proper clearances to be associated with various 
voltages, and the electrical characteristics of bundled 
conductor arrangements. Corona and radio influence 
factors were studied, with particular attention being 
given to instrumentation and_ field measurement 
methods. 

The phenomena of conductor vibration were further 
explored through greatly improved and newly devel- 
oped techniques for field measurement and data corre- 
lation. Research and development on conductor mate- 
with 
strengths, strand configurations, and environmental fac- 


rials continued, particularly respect to alloy 
tors. Attention was directed toward the use of wood, 
as well as steel, for extra-high-voltage structures. The 
strength requirements of transmission structures, in 
general, were considered in the light of the experience 
of utility engineers who reported on broken wire as- 
sumptions used in line design. 

In another area, switching surges were the subject of 
detailed investigation, and conclusions were reached 
with respect to surges of the line-to-ground type. Insula- 
tion requirements continued to receive attention, both 
for lightning and for power frequencies. 

In the field of distribution, attention was given to 
improved methods of protection for distribution cir- 


cuits, to grounding practices, and to means for carrying 
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primary and secondary circuits through areas where 
trees or impaired clearances constitute problems. A 
draft of a proposed new standard for power capacitors 
was completed, and the application of computers to 
distribution design was further explored. 

Other studies included work on arc deionization time, 
system stability, and the preparation of bibliographies 
on subjects in the field of transmission and distribution. 


Science and Electronics 


COMPUTER DEVICES 

WHILE HUNDREDS OF DEVELOPMENT GROUPS and thou- 
sands of application groups have made significant ad- 
vances in almost as many different fronts, the year 1959 
will be best remembered for the following events: 

The industrial control computer arrived. Long talked 
of, and with a few substantial installations already prov 
ing out, the year saw widespread acceptance and very 
great advances in this area. 

For example, the Texas Company 1,800 barrel per day 
polymerizer installation was the first full-scale process 
placed under closed-loop computer control, followed 
by others at B. F. Goodrich Chemical Co., Monsanto 
Chemical Co., and Jones & Laughlin Steel Corp. 

Adaptive control received great impetus. It recognizes 
the computer capability of determining improved pa- 
rameters for a regulating or control system while in op- 
eration, and provides for adjusting accordingly. 

Computer design by computer took on real signifi- 
cance. Not only were computers simulated for check 
out of instructions codes, but the complete wiring and 
component location specifications and diagrams were 
computer produced. 

In manufacturing applications, greatest progress was 
in manufacturing information and production control, 
with a job shop simulator receiving special attention. 

On-line computers with large random access mem- 
ories multiplied rapidly in businesses of all kinds as 
well as in system operation, with communicating data 
links tied in directly in both cases. 

Nearly all major computer manufacturers brought 
out fully transistorized models during the year. 

The Parametron appeared as a new logical element 
in various forms with the diode version going to mega 
cycle pumping frequencies, and about a megacycle sig- 
nal switching. 

The Esaki or tunnel diode was announced giving 
promise of most of the characteristics desired in the next 
generation of logic elements, from low cost and high 
reliability to extremely high speeds (one millimicro- 
second switching time). 

Serious work .began on universal language program- 
ming research to aid in exact communication of logical 
processes and to avoid the problem of reprogramming 
problems for different machines. Also, there was great 
progress in both business and scientific compiler pro- 
grams and systems for various computers. 

The Perceptron of Cornell Aeronautical Laboratories 
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is symbolic of the general interest in “learning ma- 
chines” that are “trained” rather than “programmed.” 

Several educational institutions have completed well- 
rounded advanced curricula in computers and informa- 
tion processing. 

The first International Conference on Information 
Processing met in Paris, France, June 15-20, 1959, un- 
der UNESCO sponsorship, and a World Federation of 
Computing Societies was formed; AIEE participated in 
both of these historic events through the Joint Com- 
puter Committee where it acts co-operatively with IRE 
(Institute of Radio Engineers) and ACM (Association 
for Computing Machinery). 


ELECTRICAL INSULATION 

Die.ecrric GEL is a new silicone dielectric developed 
by Dow Corning Corp. for use as a potting compound. 
Supplied as a liquid (with a catalyst), Dielectric Gel 
offers excellent properties and unique advantages that 
solve a variety of electronic design problems. 

Once in place, heating converts the liquid to a re- 
silient, jelly-like, crystal clear mass that protects com- 
ponents and equipment from moisture, shock, vibration, 
and other damaging environments. Since no mechanical 
stresses occur upon curing, Dielectric Gel is ideally 
suited for potting such delicate components as magnetic 
amplifiers, vacuum tubes, and semiconductor devices. 

After curing, Dielectric Gel is dimensionally stable 
and will not revert to a liquid even when confined at 
high temperatures. It is physically self-healing and per- 
mits both visual and instrument inspection of potted 
circuitry. In fact, instrument test probes inserted into 
Dielectric Gel do not impair its ability to provide envi- 
ronmental protection, because upon removal of the 
probes, Dielectric Gel reseals itself. 

Dielectric Gel has the extremely low dielectric loss 
characteristic of electrical grade silicone fluids. Physical 
and electrical properties of the material are retained 
after long exposure at temperatures up to 200 C. 


Test probes inserted through Dow Corning’s unique Dielectric Gel illus- 
trates self-healing characteristics. 
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Photo of oscilloscope display produced by a simplified version of Gen- 
eral Electric's electronic contact analog generator. 


ELECTRONICS 


MAJOR ADVANCES in the electronic art during 1959 


included the following: 


i. Parametric amplifiers have been successfully op- 
erated in military and scientific communication equip- 
ment. Parametric amplifiers using semiconductor diodes 
have been operated up to frequencies of 10 kmc (kilo- 
megacycles). 

Tunnel diodes, invented in Japan, have been made 
and successfully operated in electronic switching cit 
cuitry. These devices are very inexpensive and useable 
through a wide range of temperatures. 

[wistor-type memories have been pertected and sim 
plified. 

\ new discipline, “molecular engineering,” has been 
established aimed at the creation of functional elec- 
tronic circuits performing the composite job of several 
components in “monolithic blocks.” 

“Self-adapting systems” based on the study of biolog 
ical mechanisms have been studied and devised. 

2. In the field of information display, an instrument 
called the Contact Analog Generator has been devel 
oped as part of the Army-Navy Instrumentation Pro- 
gram. The instrument responds to changes in the rela- 
tive position and attitude of the aircraft and the ground. 
It accepts inputs from a variety of sensors and a central 
computer, operates on these, and generates signals that 


are supplied to a display device. As the plane changes 
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altitude, velocity, roll, pitch or heading, the picture 
changes correspondingly, and the pilot can see his rela- 
tionship to the ground. 

The present device shows the earth as a flat surface. 
A more advanced version, to be test flown within a year, 
will show real terrain—hills and valleys—as well as 
man-made obstacles, in addition to a “roadway” in 


the sky. 


MAGNETIC AMPLIFIERS 


MAJOR ADVANCES in magnetic amplifier technology 
during 1959 were made in the area known as computer 
magnetics. A variety of new devices using nonlinear 
magnetic characteristics to accomplish logic or memory 
functions were introduced or improved upon during 
the year. Often, new words were coined to describe these 
devices and names; “Parametrons,” ‘Transfluxors,” 
“Twistors,” “Biax,”’ and “Mad” devices are now in com- 
mon usage. The guiding force behind these develop- 


ments is the search for digital storage and computing 


equipment which exhibits improved reliability, power 


economy, insensitivity to environmental conditions, and 
economy of size and weight. In many instances for spe- 
cific portions of computer circuitry, it has been found 
that the functional replacement of transistors with the 
appropriate nonlinear magnetic devices results in the 
desired improvements and often with a decrease in cost. 

The forms of these new devices are in some cases 
radically different from the conventional toroidal-core 
magnetic amplifier. Some of the more unusual shapes in- 
clude multiaperture ferrite plates and multiple-laye: 
buildups of evaporated films where alternate layers may 
be insulators, conductors, or magnetic films. Evaporated 
magnetic film core memories have been built having 
switching times in the millimicrosecond range and com- 
plex multiaperture ferrite core devices have been built 
which will perform the logic operations required in a 
digital computer without the use of any transistors o1 
diodes. 

Another area of magnetic amplifier technology in 
which recent advances have been made is in combina- 
tion with the controlled rectifier or solid-state thyra- 
tron. Several types of equipment such as _ regulatec 
power supplies, a-c and d-c motor speed controls, and 
static inverters, which use small magnetic amplifiers to 
modulate controlled rectifier power stages, have been 
developed and marketed. One rather unusual but major 
application of the controlled rectifier has been in light 
dimming equipment—once the forte of the magnetic sat- 
urable core reactor. 

SEMICONDUCTOR METALLIC RECTIFIERS 

IN BOTH LIGHT AND HEAVY EQUIPMENT, the silicon rec- 
tifier continued to supplant the earlier semiconductor 
types as well as the mercury arc tube. For example, the 
mining industry in 1959 saw the introduction of silicon 
portable mining equipment featuring both unregulated 
and regulated designs. Unregulated silicon units offered 
greater simplicity, higher efficiency, and a smaller 2-ca1 
design. They also featured an over-all height fully 12 
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inches lower than any mercury arc units previously of- 
fered. These unregulated portable miners can now re- 
place the unregulated glass bulb rectifiers which many 
mines have been using. 

In other industries, the orderly introduction of silicon 
rectifier equipment continued replacing other conver- 
sion means. Silicon rectifiers were delivered to equip the 
cleaning and plating sections of a full-scale strip-steel 
processing line. In order to gain operating experience, 
the aluminum industry accepted two prototype silicon 
units for installation on existing pot lines. A silicon unit 
was purchased to operate in parallel with a mechanical 
rectifier in a chlorine line. Various units were delivered 
for other industrial applications, notably arc-furnace 
power supplies, general shop d-c power and special high 
power testing supplies. 

A number of interesting case histories were reported 
in 1959, pointing up the savings possible with semicon- 
ductors. A large South African mining operation, for 
example, realized savings over 50°, after its battery- 
driven locomotives were converted to a-c supply by the 
installation of semiconductor rectifiers and auxiliary 
equipment. All of the change-over apparatus fit right 
into the old battery boxes after d-c controls and batteries 
were eliminated. The conversion necessitated installa- 
tion of overhead trolley wires, but its cost was more 
than offset by the savings and efficiency provided by the 
semiconductor rectifier equipment. 

The year 1959 also marked the use in high-voltage 
radar power supplies of silicon rectifiers. Both oil- 
cooled and air-cooled silicon units were used in this 
critical equipment which was rated at 40 kv, 21 am- 
peres. Additional silicon rectifiers of 1,000 kw rating 
were delivered for 250-volt industrial service. 

Serious exploitation of the silicon controlled rectifier 
was another major development in 1959. Devices rated 
3 through 16 amperes became available in quantity from 
several manufacturers. Larger silicon-controlled recti- 
fiers rated at approximately 50 amperes were placed in 
pilot production. In addition, some equipment ap- 
peared that utilized the smaller units. For example, 
these rectifiers were incorporated as switches for firing 
squibs (military devices), in control equipment for 
theater lighting, and in adjustable field supply on a 
paper-making machine. In the laboratory, developments 
in new power circuits and firing circuits foretell greatly 
increased use of the silicon-controlled rectifier in years 
aherd. 

SOLID-STATE DEVICES 
A SIGNIFICANT DEVELOPMENT in thermoelectric powe1 
devices during the past year was the 100-watt generator 
constructed for Rome Air Development Center by the 
Westinghouse Electric Corp. This generator operates 
from propane gas with an over-all conversion efficiency 
of 5%. The heat sink is free convected air with a special 
fin design that minimizes weight; consequently, the total 
generator is 50 pounds, exclusive of fuel. 

The generator is designed to supply power in remote 
areas not serviced by power lines. For example, a prac- 
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tical civilian application would be cathodic protection 
of pipelines or power for pipeline communication 
equipment. 

This development is a step toward high-power high- 
efficiency static power supplies which serve in the future 
as important sources of auxiliary electric power. 

The year 1959 has also seen the tunnel diode become 
an interesting reality. This device was invented by Dr. 
Leo Esaki of the Sony Corporation of Japan in the year 
1958. The tunnel diode operates by means of quantum 
mechanical tunneling through the energy barrier im- 
posed by the band gap of the semiconductor material 
of which the diode is formed. This transition takes place 
at the speed of light, and consequently, high switching 
speeds are possible using this device. Some of the poten- 
tial uses of the tunnel diode are microwave oscillators 
and amplifiers and ultra-high-speed computing switches. 





15-Speed Transmission 


A rugged, compact transmission featuring 15 accu- 
rately controlled speeds and extremely high torque has 
been designed and developed by Dynamic Gear Com- 
pany, Amityville, N. Y. 

The 15 speeds, ranging from 3.3 rpm to 7,812 rpm, 
are electronically controlled by the use of magnetic 
clutches with desired speeds obtained by mere dialing. 
No manual shifting of gears is necessary. ‘Torques de 
veloped at the various speeds range from 50 ounce- 
inches to well over 100 ounce-inches. 

The input motor is reversible and will deliver the 
aforementioned speeds and respective torque in either 
direction. The motor speed is self-governed and accu- 
rately maintained at 8,500 rpm. Units operate on 115 
volts, 60- or 400-cycle current. 

Typical applications are for recording instruments 
such as oscillographs and other recording devices re- 
quiring constant and precise speeds. It can also be used 
as a laboratory device for testing servo packages. 
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Professional Registration 


N. L. FREEMAN 
MEMBER AIEE 


A review of the factors that create the need for 

professionalism in engineering. Such status can 

only be achieved, as in the legal and medical 

professions, by the unselfish service and atten- 
tion each man owes to his profession. 


HE TIME was 1907. The place was Cheyenne, 
Wyo. Neither Wilma Lang, assistant secretary of 
Wyoming Board of Examining Engineers, nor | 
was there. However, she has access to the records and, 
in 1957, told in the following manner, what happened 
years before: 
“The 
plains of Wyoming against the windows of the state engineer’s 


wild west wind was blowing snow trom the open 


office in Cheyenne. But it was not the January weather, 50 


years ago, that made Clarence T. Johnston shudder as he 
opened the morning mail. The young state engineer was exam 
ining the back of a large piece of oil cloth. On it was sketched 
the cross-section of a ditch, identified as a ‘Map to File Appli 
cation for Last Chance Irrigating Ditch.’ Upon turning it over, 
it became apparent the map was drawn on the reverse of the 
engineer's tablecloth, with dried splatters of egg and coffee 
still evident on the surface 

‘Looking around the office, the state engineer shook his 
head. Where was he to file the tablecloth? Only the month be 
fore the same engineer posed a similar problem when he sent 
in plans for a small reservoir on a paper sack. Not only were 
there great irregularities in the size of the so-called maps, but 
they were often sworn to as being correct when not even based 
on surveys 

“In 1907 there was nothing in the law to distinguish be 
tween a man without qualifications and an engineer who made 
a life study of his work. An engineer, desiring to represent a 
project in Wyoming to best advantage to eastern investors 
was tempted to make his maps show more land in a proposed 
irrigation project than could ever be reclaimed. Thus, from 
the inaccuracies and inconsistencies of maps filed in the state 
engineer's office, came the inspiration for creation of Amer 


ica’s first state board to examine and _ register professional 


engineers and land surveyors.’ 


C. T. Johnston drafted a bill which, on February 20, 
became “Chapter 86, 1907 Session Laws of Wyoming.” 
It contained provisions for employment of assistants to 
the state engineer, amendment of irrigation laws, and 
creation of a 3-member board of examining engineers 
to serve without compensation. 


PUBLIC PROTECTED 


IN THIS DRAMATIC FASHION, Wyoming put into use an 
old principle, then new to the field of engineering. 


A special article recommended for publication by the AIEE Registration 
of Engineers Committee 

N. L. Freeman is secretary, Board of Examiners, The University of the 
State of New York, Albany, N. Y. 


50 Freeman—Professional Registration 


Thereafter, for the protection of the public, the prac- 
tice of engineering was regulated by statute. Many 
years were to pass before all states did as Wyoming had 
done and restricted the practice of engineering only to 
those who were legally certified as qualified. Yet, it is 
obvious that the movement thus begun followed a long- 
established tradition and one for which no satisfactory 
substitute yet has been found. 

When a substantial danger or threat to public health, 
wellare, property, or safety is believed to exist, the public 
usually acts to protect itself. If this be in a professional 
field, it is customary to restrict practice in that particu- 
lar area only to those who have legally established their 
qualifications. Then, those who wish to practice must 
obtain license to do so. Whether we use the term license 
or registration, it is certification of qualification in ad- 
vance of practice. 

The initial unfortunate engineering experience in 
Wyoming on its vast irrigation program comprises only 
one example of the many errors and tragic mistakes in 
the works of men. Frequently, they have been due to 
incompetent engineering. Clearly, professional registra- 
tion does not offer a complete cure for this. But it has 
reduced and in the future will keep at a minimum the 
number of failures due to faulty engineering. This is 
achieved by limiting the practice of engineering only 
to those who satisfy the qualification requirements for 
registration. 

Many important professions are so restricted and 
regulated by law. However, not all of them may be 
called learned professions. Broadly speaking, when 
special professional training is required somewhat be- 
yond the undergraduate training of a liberal arts pro- 
gram, we consider it to be a learned profession. 


PROFESSIONAL LIFE DEFINED 


‘THE REGISTRATION OF PRACTITIONERS is certification of 
their qualifications in advance of practice. It means that 
those permitted to practice have satisfied established, 
minimum standards. Further, it is authorization to do 
something and, figuratively, opens a door to a profes- 
sional career. That brings up the question, “What is 
protessional life and endeavor?” According to Wicken- 
den, there are some four viewpoints on the subject. It 
may be called an attitude of mind, a kind of work, an 


order in society, or a fiduciary relationship between 


client and practitioner. In a measure, a true profes- 
sional man partakes of all of them. 

In 1934, while addressing the 30th Annual Congress 
on Medical Education, Licensure, and Hospitals, Dean 
Justin Miller of Duke Law School made several signi- 
ficant observations. Two of them are directly quoted: 
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“It is said that in former ages the general level of intelli- 
gence was so low that lay people were actually at the mercy of 
members of the learned profession. Today though, the gen- 
eral level of intelligence has moved up appreciably; the 
content of knowledge in the professions has, perhaps, in- 
creased even more greatly. It is a matter of necessity, there- 
fore, not of choice, that the control of licensure is delegated 
to members of each profession. No one else knows enough 
about the science and the art involved in each case to insure 
to those outside the profession the benefits thereof, on the 
one hand, and the protection from spoliation on the other 
Normally this delegation of authority indicates a confession 
of inability adequately to determine the qualifications of 
desirable new members of the various professions and faith 
that the leaders of the professions will establish and main 
tain such standards as will insure the benefits thereof and 
prevent the spoliation which might otherwise occur.” 


At this point, I must re-emphasize what Dean Miller 
said in this quotation. Clearly, it is more than tradition 
that requires a profession to run itself and to determine 
who is qualified to practice. It is a practical necessity. 
Again, quoting Miller: 


“One way of testing the nature and extent of that obliga- 
tion is to consider the difference between a profession and a 
business. In business transactions each participant is assumed 
to be equally well informed and equally able to hold his 
own in the give and take of trade and barter. The well- 
known maxim of the law warns: ‘Let the buyer beware. 
On the other hand, the member of a profession is assumed 
to be better informed than the client or patient whom he 


serves, and stands in the position of champion or protector.” 


Thus, the pattern is established. The major obliga- 
tion of a profession is to serve and protect the public. 
A profession is given the exclusive right to practice in 
its field. It is expected to determine who is qualified 


for practice and who should be rejected as not qualified. 


The profession must police itself. It is believed that the 
public will be served best in this manner. 
QUALIFICATION REQUIREMENTS 

IN RETURN for what is the equivalent of a franchise, 
the public expects, as it should, competence, ethical 
performance, and protection from bungling and extor- 
tion. Nor is that the complete specification. It is from 
these concepts that the qualification requirements for 
registration have been developed. 

Throughout the country, the requirements for regis- 
tration are for the same general purpose. Of course, they 
are not all identical. Each state has shaped its require- 
ments around what were believed to be its particular 
needs. 

A certain minimum age is specified in each statute. It 
varies from 21 years to 25 years. It is there as a partial 
measure of maturity. A professional person should be a 
mature individual and age is considered to be one of 
the important dimensions of maturity; hence the yard- 
stick of years. 

A professional person is given a special place in the 
courts. His standing in the community often carries 
with it special recognition and obligations. In short, a 
professional man possesses a special form of citizenship. 
Many states believe that legal citizenship is an inherent 
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component of this special citizenship and, for this rea- 
son, have made citizenship a requirement. 

Professional attitude is given further dimension by 
requiring the applicant to be of good moral character. 
This is a very difficult factor to measure positively. 
Nevertheless, integrity is a keystone of a profession and 
an effort must be made to evaluate this intangible 
quality in every applicant. 

An all-important, distinguishing characteristic of a 
profession is the special body of knowledge needed by 
its practitioners. Prerequisite to an understanding of 
engineering is a satisfactory secondary school education. 
Then follows formal, technical training in an accredited 
engineering program. The completion of such a pro- 
gram is not sufficient, for students seldom are mature 
engineers ready for unrestricted and unsupervised prac- 
tice. In order to develop and mature a graduate’s engi- 
neering knowledge and judgment, most statutes require 
an internship under the preceptorship of older engi- 
neers. Such postgraduate training constitutes further 
education in the application of engineering principles. 
Usually, the internship is at least 4 years in length and 
it must consist of experience of a grade and character 
satisfactory to the board. 

After all of these requirements have been satisfied, 
the applicant may be admitted to the licensing exam- 
ination, the final test of fitness to practice. At this point, 
the examining board is concerned with how well a can- 
didate applies what he knows, rather than what or how 
much he knows. Hense, most professional engineering 
licensing examinations are open book. 

In other words, certification that an applicant has 
earned a degree in an accredited program ought to be 
sufficient evidence that he has been taught the technical 
knowledge required in order to practice engineering. 
Some of us believe this should be accepted at face value; 
that a re-examination of education which resulted in a 
degree in an accredited program is not justified. Others 
of us insist, and rightly so, that graduates of accredited 
engineering curricula are not uniformly of the high 
quality we should expect. Further, the results of the 
written examinations show that they are not. So, while 
the examination must be designed as a measure of fit- 
ness to practice and should be an endeavor to measure 
an applicant's ability to use what he knows, we cannot 
overlook the fact that some degree of educational test- 
ing most likely will enter into it. 

In the past 15 years, there has been another major 
development in connection with examinations. I refer 
to the preliminary examination by which the newlv 
graduated may become engineers-in-training. Under this 
arrangement, part of the full licensure examination 
may be taken before the graduate acquires practical 
experience. Upon passing it, he is certified as an en- 
gineer-in-training. Obviously, an examination taken 
before practical experience has been acquired does not 
measure so well one’s fitness to practice. However, if 
properly constructed, the examination can be a good 
test of the applicant's ability to use what he knows. 
Also, it introduces another important factor. Of all 
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unregistered or unlicensed people, the engineer-in- 
training is most conscious of professional status and 
recognition. He knows he has a part in it and has some- 


thing to look forward to in that regard. 


WEIGHT OF EXPERIENCE AND SPECIAL CONDITIONS 


THE QUALIFICATION REQUIREMENTS enumerated—age, 
citizenship, character, high school, formal technical 
training, a postgraduate internship, and a formal exam- 
ination of fitness to practice—would seem to be straight 
forward enough. Unfortunately, it doesn’t work out 
that way 

Right away we must take into account the fact that 
many people, without formal engineering education, 


occupy engineering positions and do very well in them. 


They are, in a way, “self-made engineers,” and we 
cannot deny that they exist. Therefore, all engineering 
statutes permit an applicant to substitute additional 
years of practical engineering experience for whatever 
he lacks in formal, technical training. In some states, 
one may even substitute many years of experience for 
the written examinations. However, this arrangement 
is less prevalent than it once was. 

Also, some states permit examinations to be waived 
under certain special conditions. For example, most 
will accept, in lieu of their own, the equivalent written 
examinations of other states. A re-examination of an 
applicant who has already been adequately examined 
is neither necessary nor justified. 

Then, some states have an eminence provision, under 
which some qualification requirements may be waived 
on the basis of what our colleagues in the medical pro- 
fession call, “Eminence and authority in the profession.” 

I do not think we should overlook the fact that the 
engineering statutes of practically all states specify cer- 
tain exempted activities. As my old friend and former 
member, Dr. D. B. put it, 


“These are activities which do not require the services 


fellow board Steinman, 


of a professional engineer.” Regardless of the reason 
for an exemption, this is the only possible interpreta- 
tion which can be given to that part of the law. 


NAIVETE OF ENGINEERS 


Now | COME TO AN OBSERVATION which probably will 
not win any friends. Many engineers, although exceed- 
ingly competent technical people, appear to be incred- 
ibly naive with respect to professional registration. This, 
in itself, seems incredible for engineers and scientists 
have been found to comprise the group possessing the 
greatest intelligence. This fact was uncovered during 
World War I, when 12 million servicemen were tested. 

Nevertheless, engineers appear to be either very 
gullible or exceedingly susceptible to incompetent opin- 
ions and poor guidance of others with respect to regis- 
tration. If it be a case of “the blind leading the blind,” 
most of them seem to prefer to be the ones who are led. 
Often, they even endeavor to substitute desire or opin- 
ion for definitions and requirements spelled out posi- 
tively in a law. 

In fact, engineers seem to think they have a choice in 
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the matter. They do not, if they want to be legally 
identified as engineers. And very few state laws allow 
any discretion beyond the specified exemptions. 

Yet, even now we encounter new applicants who, 
finally becoming aware of a registration law, insist that 
the statute must be adjusted or must be interpreted to 
fit their particular qualifications. Usually, this means 
that a “grandfather provision” should be resurrected 
in their behalf. True, a “grandfather clause” is neces- 
sary in every initial professional statute. But, after a 
reasonable but brief period, it must be removed and it 
always 1s. To revive it or its features because some in- 
dividual or individuals have neglected to take action 
when they should, would be to turn back the clock. 

When so much has been published and said on the 
subject of registration, licensure, and engineering as a 
profession, no one now engaged in engineering really 
can say truthfully that he is unaware of it. Wyoming 
has had such a statute for 52 years. New York, the 12th 
state to enact one, has had its law for 39 years. More and 
more it is becoming fashionable for engineers to obtain 
legal certification of their qualification to practice. | 
suppose this indicates a gradual awakening by the en- 
gineering population and by the public. It is recogni- 
tion that licensure is required by law; and, as law 
abiding citizens, it is incumbent upon each to comply. 

A profession is a way of life and the professional at- 
titude is peculiar to it. Just where does the process 
begin? When does a person decide to become a_ pro- 
fessional man and how does he go about it? I have 
supplied some of the answers to these questions but 
certainly do not know simple ones to all of them. In- 
stead, each of us should do some thinking and some 
genuine “soul searching” on this matter of engineering 
as a profession. It is not necessary to figure out a new 
way to do it, but only to determine what steps should 
be taken in order to be a part of what is already under 
way very successfully. 


STATUS A REWARDING STRUGGLE 

OFTEN WE REFER to what members of the legal and 
medical professions have accomplished in this regard. 
Perhaps we should also look at what they had to do to 
attain the positions of prestige they currently enjoy. 
Both are now shining examples of what can be done 
to protect the public and, at the same time, develop a 
profession. Yet, neither has always had the same fine 
reputation. The legal profession has acquired much of 
its luster, prestige, and standing since the revolution 
of 1776. 

Every barber pole is a reminder of the fact that doc- 
tors have not always been the well-trained and able 
physicians encountered today. Most of the medical pro- 
fession’s real strides toward greatness have been made 
in the past 50 years. Its diploma mills have vanished, 
medical schools are uniformly good, disease and human 
ills are now under better control than at any previous 
time. 

And yet prestige and a prominence were not be- 
queathed to either profession. They were accomplished 
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by work, the co-ordinated work of a large number of 
willing members of the profession guided by some ex- 
cellent and capable leaders. 

In a way, registration for engineers provides a similar 
opportunity and points the way. The leadership and 
work are jobs for us as members of the profession. | 
can add very little to that. Perhaps I should close by 
relating something that happened to me almost 25 
years ago. 

I came to New York from another state and obtained 
a job as a consultant, and found that I needed a license 
as a professional engineer. At the time, I didn’t know 
that there was such a thing. In fact, I had never given 
the professional aspect of engineering much thought. 
The activity in which we were to engage was new and 
my superior was surprised when it was discovered that 
he also needed a license. After we sent in applications, 
he remarked to me, “The thing for you and me to do is 


to obtain our licenses, join the professional society, and 
get to work in it as professional men.” What he had in 
mind was the unselfish service and attention each man 
owes to his profession. I followed that advice and it 
paid off very well. Years ago, before 1 became affiliated 
with the New York Board, I called it “the best invest- 
ment I ever made;” today, a dozen years later, I still 
feel the same way. 

We all know that each person has the job of build- 
ing his own future from the opportunities presented. 
William James, the American philosopher, once ob- 
served, “Some people never see an opportunity and 
they never seem to get along.’ Lest we overlook an 
opportunity, I repeat to you the same advice given to 
me: “Obtain license or registration as a professional 
engineer in the state of your residence, join the pro- 
fessional society, and get to work on the job of building 
the profession.” 





Transient Junction Temperatures 


in Power Transistors 


W. W. GRANNEMANN 


Very little information is presently available on 

transistor junction temperatures for pulsed input 

waveforms. In the study described, a simple 

thermal model of a power transistor is assumed 

and a heat-flow analysis of the model, using 
Laplace transforms, is made. 


ESIGN ENGINEERS are often severely hampered 
by the lack of information on power-dissipating 
capabilities of power transistors when operated 
with various input waveforms. Manufacturers usually 
give only d-c power ratings and, occasionally, a method 





EMITTER COLLECTOR 


Tix, t) Te (x, t) 











Fig. 1. The thermal model. 
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of approximating pulsed-input ratings. While these ap- 
proximations are usually valid for the wider pulses, they 
are often inaccurate for narrow pulses. The exponen- 
tial approximation usually used often restricts the peak 
pulsed-input power to too low a value for the narrower 
pulses. A considerable increase in peak power over that 
recommended by the manufacturer's approximation is 
possible if sufficiently narrow pulses are used. 

In analyzing the heat flow in a power transistor 
a simple one-dimensional heat-flow model is assumed. 
Fourier’s equation for heat flow in this model is solved 
for the crystal temperatures by the use of Laplace trans- 
forms. 

We first obtain an expression for the crystal tempera- 
ture in the transform domain for any input waveform 
for which the transform exists. We then obtain an ex- 
pression for the junction temperature as a time function 
for the repetitive rectangular pulsed input. An approxi- 
mate expression for the maximum instantaneous junc- 
tion temperature is derived from this expression. 

As a check on the theoretical investigation, measure- 
ments of the instantaneous junction temperatures were 
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made for the same pulsed conditions. A common base 
circuit was used for experimental measurements. Col- 
lector reverse-leakage current was used as the indicator 
of the junction temperature. 


THE THERMAL MODEI 


THE EXACT THERMAL MODEL for an alloyed-junction 
power transistor is extremely difficult to analyze. Several 
simplifying assumptions can be made, however, if ap- 
proximate results are acceptable. 

The first of these assumptions, that radiation, convec- 
tion, and conduction through the gases surrounding the 
crystal are negligible, is easily verified by a few simple 
calculations.’ This assumption reduces the three-di 
mensional model to a one-dimensional model. 

If we further assume that the emitter and collector 
can be represented by semi-infinite slabs of identical 
homogeneous material, we obtain the thermal model 
shown in Fig. | 

This semi-infinite slab assumption may appeat crude. 
However, as is shown in Fig. 2, it is a good approxima- 
tion for the narrower pulses. Curve 2 in Fig. 2 is the 
unit-step response for a thermal model with semi-infi- 
nite emitter and collector. Curve | is the unit-step re- 
sponse for an electric analog.* These two curves are 
essentially the same for any time less than 0.02 second. 
Thus, for any pulse less than 0.02 second in duration, 


the semi-infinite slab approximation is very accurate. 


HEAT-FLOW ANALYSIS 


FOURIER'S HEAT-FLOW EQUATION tor our one-dimen- 


sional model may be written as 


- = 0 


@T (x, t) 1 OT (x, bd) 
Ax? a Or 


where 
/ (x,t) = erysta!l temperature in degrees C 


l/a = R( 


R reciprocal ot therma! conductivity in centimeter—deeree C- 


seconds per calorie 


thermal capacity per unit volume in calones per degree Cc 


per cubic centimeter 


For our model the following boundary conditions are 


applicable: 


Re (0 OT (0, t) 
1 (O,t) = ‘ 
q OX 


2 T(x, t) remains finite as X ~ © 


Since our model is symmetrical about the junction 
(x — 0), we need only analyze the heat flow in half of 
the model. Our analysis here will involve the portion of 
the model to the right of the junction in Fig. 1. 

If we assume an initial temperature of Ty, and take 


*All accuracy statements in this article are referred to the electric analog. 
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the Laplace transform of equation | with respect w 
time we obtain 


0°T2 (x, $ 1 T 
0 ze ts s) ee ee @) 

ax? a a 
Taking the Laplace transform of equation 2 with re 
spect to distance yields 

¥ OT, (0, s) 

Ts (p.8) + ©) = p+ (0.8) + : (3) 
a 


Ox 


P? T.(p.s) — 
Solving equation 3 for T,(p, s), expanding by partial 


fractions, and taking the inverse Laplace transform with 
respect to p yields 


T, (0, s) - + - la 
V aa 7 fa + | 
2 € € \ . 


(eve _" =] My r(. 
2s 


Applying boundary condition 2 to equation 4 results in 


OT, (0, $s) 


T2 (x, $s) = z 
epalens 2 Ox 


rv s/a a wW*ia pom 2) 4) 


7 OT, (0, s) 
T:(0.s) = — - as (5) 
‘ Ox NV s 
By substituting T, (0, s) from equation 5 into equation 
4 we obtain 


| OT, (0, s) T 
Tithe ma 27 ctVae + — (6) 


\ ‘ Ox s 


Using boundary condition | and replacing a with 
1/RC, we may write equation 6 as 


: Ti 
[R g (0. s) e-#V RO* + 4 (7) 
cs 


T2 (x. 8) = 


Equation 7 is an expression, in the transform domain, 
tor the crystal temperature at any point x. Further, this 
equation is valid for any input waveform for which the 
Laplace transform exists. 


REPETITIVE RECTANGULAR PULSED INPUT 


IF THE INPUT WAVEFORM is a rectangular pulse of 
width a seconds, repeated every t seconds, we may write 
q (0, s) as 

A 
P le e-inreaye] 


(0.5) = < 
. 4.186 A | $ 


where 


A =the area of the slabs (emitter area plus collector area) in 
square centimeters 


4.186 = the conversion tactor trom watts to calories per second and 


A 
P = the peak input power in watts (emitter power plus collector 
power) 
Equation 8 is valid over the normal range of tempera- 
tures where the power dissipation due to leakage cur- 
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rent is negligible. At the higher temperatures (ap- 
proaching thermal runaway conditions), this equation 
must be rewritten to account for the power due to 
leakage current. 

For normal temperatures we may substitute the ex- 
pression given in equation 8 for q (0, s) into equation 7. 
This step results in 


= A 


P 
T3(x.s) = R e 
Cs 4.186A 


By taking the inverse Laplace transform of equation 9 
R P Ss 


we obtain 
Ts (x,t) = -- —— 2 t—nr e- RCz/4(t—n+) = 
C 4.186 A a 


= chee 
« VRC ERFC (x V RC/2 Vt — nr) | ot—s¢9) < 


e-(mr+aye Ts 


a ee 
s 


roe) 
-~tV RCs QW 
a 


n=o s 


= A 


a 
n=9 


s 2 jo Resta > (nr+a)) 


n=9 r 


xV RC 


V RCERFC _ 
2V t—(nr-+a) 


) ult—(nr+a)| |+T> 
(10) 


where ERFC is the complementary error function de- 
fined as 


2 7 
ERFC (y) = 1 — - f dy 
Ls 


For our case 
x VRC 

ie rae 

2 vi — (nr—a 


Now, since T, = T, (0, t), we obtain an expression for 


the junction temperature by allowing x to go to zero in 
equation 10. This step yields 


RE ae [u (t—nr)| — 
is 


+T 


‘. p ee 
r,- 2 _ ¥ 
C 4.1864 


J 
. 


Equation 11 may be used to find the junction tem- 
perature for any time, provided the width of the input 
pulse remains less than 0.02 second. The maximum 
instantaneous junction temperature could also be taken 


}u |t — (nr+a)]} (11) 


from this equation. However, it would be necessary to 
solve for the steady-state conditions—a slow and labori- 
ous process. We will resort to an approximation to 
avoid these computations. 


THE MAXIMUM JUNCTION TEMPERATURE 


As A FIRST STEP in obtaining an approximation for the 
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maximum junction temperature with a rectangular 
pulsed input, we define a new term, ATj,,, for the 
steady-state condition. AT,,,,, is defined as the differ- 
ence between the junction temperature at the end of the 
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Fig. 2. Theoretical and analog unit step responses. 


power pulse and the junction temperature at the begin- 
ning of the following power pulse (see Fig. 3). If we are 
to avoid the problem of computing the steady-state 
values of T,, we must approximate AT jm,,- A good ap- 
proximation is given by 


— A 
ATs mas ~/* 3 (2ve- Vi + vena) (12) 
cx 4.186A 


The next step in obtaining the maximum tempera- 
ture is a study of the relations between the temperatures 
shown in Fig. 3. This figure shows T, for a time sufh- 
ciently large to reach steady-state conditions. The tem- 
peratures shown are defined as: 


= the average junction temperature 


= the ambient junction temperature 


T 
Tmax = the maximum junction temperature 
To 
T. 


‘min = the minimum junction temperature 
The average junction temperature may be obtained 
from 


— -- Nea 
T=T+P0=TM+P— 0 


where 


P = total average input power in watts 


6 = thermal resistance from collector-base junction to mounting 
base in degrees C per watt 


Also, by definition, 
T aie = T = Ti (14) 
Substituting the expression for T from equation 13 
into equation 14, we obtain 


Aa 
Tae = Teot+P— 6-7; 
tr 
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Returning to Fig. 3, we observe that 


T mas = Tain + OT7 ma» 


Therefore, from equations 15 and 16, 


Ti+ P—0+4Ts an —T: (17) 
Now, if we use the approximation for AT yn,., given by 
equation 12, we need only an expression for T, to ob- 
tain the maximum junction temperature. 

We may obtain an approximate expression for T, by 
determining the approximate average value of the tem- 
perature for the first cycle of operation, adding a cor- 
rection factor, and using this corrected value as an ap- 
proximation for the steady-state average. 

We first assume a zero initial temperature and plot 
the first cycle of operation as given by equation 11. The 
first cycle of operation may be expressed as follows: 


[® 2P 


T,(t) = 
Ve 7 4.186 A 


fo O <7 Ss 


A 
[R 2P 


V [Vs — Vt—a| fora <t < 
¢ w 4.186 / 


7; (t) = 
These expressions are shown in Fig. 4. 


The approximate average value of the curve shown in 
Fig. 4 is given by 


o ’ 
1 1 
f T,(t) dt + [ T; (t) dt 
T 7 rT J/4a 


Che error involved in equation 20 results from the fact 


(20) 


that 7, does not return to its initial value at the end of 
the cycle. We may partially correct for this error by sub- 
rT, (T) 


in Fig. 4. Adding this correction factor and performing 


tracting one half of the area under the line T, 


the integration indicated in equation 20 yields 


3 


—_ (r—a) 2 


{R 2 P 
Vic x 4.186 A 


T Vv 








TmE —> 


Fig. 3. Steady-state junction temperature. 
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Fig. 4. First cycle of operation. 


Equation 21 is an approximate expression for the 
average junction temperature during steady-state con- 
ditions when the initial temperature is zero. This aver- 
age corresponds to T, in Fig. 3, regardless of the initial 
temperature, since it is the rise of the average tempera- 
ture above the minimum temperature. 

Now, substituting 7, as given by equation 21 into 
equation 17, we obtain the approximate expression for 
the maximum instantaneous junction temperature for a 
rectangular pulsed input. This expression is given by 


A ; P 
T mes =+P 6+ . 
T cw 4.186 A 


2(r—a) 2 


- (22) 


Equation 22 is accurate to within 10% for pulses less 
than 0.02 second in duration. Also, the error is in a 
direction such that the actual junction temperature is 
always less than that given by equation 22. Therefore, 
for normal temperature ranges, we may employ equa- 
tion 22 with confidence since there is an automatic 
safety factor in the equation. 


EXPERIMENTAL JUNCTION TEMPERATURES 


IN THE EXPERIMENTAL DETERMINATION of transient 
junction temperatures the collector reverse-leakage cur- 
rent, /¢9, was used as the external indicator of junction 
temperature. A calibration curve relating Jgg and T, 
was obtained by placing the transistor in a temperature- 
controlled oven, applying the operating collector to 
base voltage Vez, and measuring Jgg for various tem- 
peratures with the emitter lead open-circuited. The 
transistor must be allowed to reach the oven tempera- 
ture throughout before a measurement of Jpg is made. 

Using Jeo as the indicator of junction temperature 
puts some rather stringent requirements on the pulse 
test circuit. In order to use our calibration curve we 
must have the same V¢, as we used for calibration and 
the emitter must appear open-circuited when we meas- 
ure Joo. Further, our emitter circuit must have a low 
impedance during pulse “on” time. We are, therefore, 
restricted to pulse “off” (no pulse in) time for, our 
measurements of junction temperature. 
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In Fig. 5, T,, T2, their associated coupling and power 
supply circuits, and D, are used to open and close the 
emitter circuit during “off” and “on” time. During “off” 
time T, is conducting and a positive voltage is coupled 
to the base of T,. This positive voltage prevents con- 
duction in T,, thus placing a very high impedance in 
the emitter lead of T, and holding T, at cut-off. D, 
further assures no current fiow in the emitter circuit of 
T;, when there is no input signal. 

During “on” time a positive pulse appears on the 
base of 7), cutting 7, off and thus removing the posi 
tive voltage from the base of T,. Then T, will conduct 
heavily, due to B,, and present a very low impedance 
to forward current in T,;. Since D, also presents a very 
low impedance to forward current flow in Ts, then Ts; 
will conduct during a positive input pulse. The amount 
of current in T; during “on” time is controlled by R;. 
The amount of current in Ty, is controlled by Rg dur- 
ing “on” time and is usually adjusted for saturation 
of T>. 

Collector reverse-leakage current is measured across 
Rg with a cathode-ray oscilloscope during “off” time. A 
bypass diode, D,, prevents overdriving of the oscillo- 
scope by the heavy forward current. 

The peak input power to T; during “on” time is 
given by 


A 

P =I Ves +I1cVcp 

where 

Ig =the emitter current in amperes 
Ie the collector current in amperes 


Ver = the emitter to base voltage in volts. Emitter and collector 
currents are monitored across R, and R, with an oscil 
loscope. 


RESULTS 


A DIRECT COMPARISON between theoretical and experi- 
mental results would necessitate calculating the steady- 
state conditions for the theoretical solution. We may 
avoid some of these calculations by comparing experi- 
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R, = 0-10 kilohms C, = C, = 0-40 microfarads 
R, = 0-10 kilohms B, = B, = 24 volts 

R, = 200 ohms B, = 60 volts 

R,=R,=1 ohm D, = D,=0.5 ampere d-c, 
R, = 1 kilohm 5 amperes peak 
R,= 0-1 kilohm T, = T, = type H6 transistor 
R, = 0-50 kilohms T, = test transistor 


Fig. 5. Experimental circuit for measuring junction temperatures. 
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PULSE WIDTH = 10 MILLISECONDS 
PERIOD = SO MILLISECONDS 
PEAK POWER = 42 WATTS 
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Fig. 6. AT, vs time for cooling portion of the cycle for type H6 tran- 
sistor. 


mental and theoretical values of define 
AT, as the 
any time during the cooling cycle ana the minimum 
temperature (the temperature at the end of the cooling 
cycle). 

An exact determination of AT, for the theoretical 
solution would, of course, require steady-state condi- 
tions. Using equation Il, we may approximate AT, 
with the first few cycles of operation. The wave shape 
changes very little after a few cycles of operation. The 


A T, . We 


the difference between temperature at 


number of cycles required for any given accuracy may 
be determined by comparing AT,,,,., for successive 
cycles. When the AT ymax for successive 
cycles are the same to the required number of places, 
the last cycle used is essentially steady state for AT,. 

Fig. 6 shows theoretical and experimental values of 
AT, for the Minneapolis-Honeywell Regulator Com- 
pany H6 transistor. The experimental curve is an aver- 
age for several transistors. 


values of 


The curves in Fig. 6 compare favorably over most of 
the cycle. However, no reliable experimental data is 
available for the period immediately following the 
pulse. Electrical and thermal effects have not, as yet, 
been separated for this portion of the cycle. It is ex- 
pected that once experimental data is available, the 
favorable comparison will extend throughout the cycle. 
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Electrochemical Auxiliary Power Sources 


for Missiles and Space Flight 


M. EISENBERG 


Relatively high energy per unit weight, high 
power density, and high reliability are among 
the basic advantages of electrochemical power 
sources, which are being developed for missile 
and space flight applications. These sources, 
particularly electrochemicai fuel cells, are 
described and compared with other energy- 
conversion devices. 


LECTROCHEMICAL BATTERIES, both primary 
and secondary, have assumed an important role in 
missile applications from the initia] stages of missile 

development. With the advent of the space exploration 
age, fuel cell developments have been brought into the 
picture and although no satellites have yet been flown 
with fuel cells aboard, a great deal of development and 
engineering design is now in progress in this area 

The importance of electrochemical energy sources for 
missiles and space flight can be traced to some of the basic 
advantages of electrochemical systems. These advantages 


include 


|. Direct 
energy 
z 


conversion of chemical energy into electric 
Convenience in scaling power systems up or down 

3. Fewer maintenance and reliability problems, because 
there are no moving parts 

4. Ease of tapping and transmission of power for a 
variety of different loads 

5. Relatively high energy per unit weight in the case 
of fuel cells 

6. A high specific power output (power density), par- 


ticularly in the range of small size devices (Table I) 


Phe data shown in Table I compare two electrochemical 
cells and a lead acid battery to other devices, including 
semiconductors, with respect to power density per unit 
volume and energy conversion efliciency. ‘The high power 
density and energy conversion efliciency of a hydrogen 
oxygen cell of the Bacon type (high pressure) is an out- 
standing feature and is responsible for the strong interest 
that has been shown in fuel cell development on the part 
of satellite designers. 


ELECTROCHEMICAL ENERGY SOURCES 


ONE OF THE PRIMARY CONSIDERATIONS involved in the 
selection of auxiliary power units for missiles and satellites 
is the energy-per-unit-weight ratio. Fig. 1 makes this 
comparison for a variety of electrochemical systems rang- 


ing from the conventional lead acid battery to fuel cells. 
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For systems now commercially available, an estimate of 
further capacities through additional research and devel- 
opment efforts is shown by the broken lines. In regard to 
theoretical values, it should be pointed out that these 
figures refer to the active materials only and exclude the 
weight of the structural components, electrolyte, and case. 
Fig. 1 includes primary batteries, secondary batteries, and 
fuel cells. In addition to the energy-per-unit-weight ratio, 
there are other important considerations such as energy- 
per-unit-volume ratio, shelf life, activation time, behavior 
under extremes of temperature, shock. vibration, and 
other environmental conditions. 

In missile applications, primary high-discharge-rate 


batteries are today almost exclusively employed. For 
satellite applications, on the other hand, fuel cells are 
currently being developed. It is, therefore, convenient to 


discuss these devices separately 





Table 1. Specific Power Output and Energy Efficiency of 


Several Conversion Devices 
Specific Corresponding 
Vower Output. Maximum Energy 
watts per Efficiency. 
cubic foot 2 per cent 


System 








High-Pressure H,/O, Cell rer 2,000... 
High-Temperature Co/Co, Cell 350 
Lead Acid Cell noe 280 
Diesel Alternator ‘ des 140 
Boiler Turboalternator 1,000 
Semiconductor Solar Battery . 140 
Thermoelectric Battery .... 4 ae 





Primary Batteries. The preference tor primary batteries 

over secondary storage batteries in missile application is 
dictated by the fact that there is a short one-time use 
involved, except, of course, for ground check-out pro- 
cedures. The average battery life in a missile is anywhere 
from 4 to 7 minutes. This short life requires development 
of special types of batteries capable of high drainage. 
These batteries are commonly referred to as “high rate” 
cells. Another fundamental consideration is the require- 
ment of a high energy-per-unit-weight ratio. It is well 
known that the saving of 1 pound in the weight of a 
battery results in a saving of 60 to 100 pounds of fuel. 
There are few fields in which the incentive for research 
and development in this direction is as impressive. It is 
for this reason that the advent of the missile requirements 
has given rise to a renewed surge of interest in the direction 
of newer and better battery systems. 
Full text of conference paper CP59 835, presented at the AIEE Summer 
and Pacific General Meeting and Air Transportation Conference, Seattle, 
Wash., June 21-26, 1959, at a session sponsored by the AIEE Air 
Transportation Committee. 


M. Eisenberg is with the Lockheed Aircraft Corporation, Sunnyvale, Calif. 
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Missile batteries are different 
in many ways. their 
design must meet unique re- 


because 
quirements. These designs em- 
ploy very active electrochemical 


systems, thin plates, thin sepa- 





rators, and other features which 
emphasize large electrode areas 


and reduced interna! battery 


resistance. The missile batteries 


must be lightweight and be 


WATT-HOURS PER POUND 


capable of operation under un- 
usually stringent environmental 
conditions of temperature. 


shock, vibration, and low pres- 
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oe se we 


mine 





ure. 
™ H2-O> Li-Cl 
A great deal of development FUEL 

CELL 


has gone into the silver-zinc 
system which is now generally 
30 to 40 watt- 


ratio. 


available in the Fig. 1. 


hours-per-pound If nec- 
can be 


about 80 


essary, this tatio 


stretched to watt- 
hours per pound. 

One of the most important problems, however, in 
missile applications is the limited shelf life of the silver 
zinc cells activated stand. To this 


under overcome 


problem, remote activation mechanisms are universally 
used to activate a battery just a few seconds prior to firing 
of the 


missile. This involves three serious disadvantages: 


The battery cannot be checked out prior to its use. 
This represents a serious handicap trom a reliability point 
of view and can result in loss of costly missiles and dis- 
astrous firings. 

The mechanism itself may fail, thus representing an 
added reliability problem. 

The of the 
much as 309 


weight mechanism may amount to as 
© of the total auxiliary power unit package, 
thus increasing the need for more fuel in a given missile 


task. 
The 


missile 


foregoing considerations indicate clearly that the 


industry will have to take initiative on its own in 
the research and development area of primary batteries. 
An obvious research goal is to develop a battery which 
with the electrolyte filled into 


the cells for periods of at least 3 to 6 months. Such a period 


will have a good shelf life, 


is probably a minimum practical operational period which 
regular maintenance could handle. 

A careful consideration of other auxiliary power unit 
systems for -nissiles leads to the conclusion that no other 
devices, including fuel cells, appear practical because of 
the short durations involved. There have been some mis- 
conceptions as to the applicability of fuel cells to missiles. 
It should be recognized that the large watt-hours-per- 
pound ratio in fuel cells is realized only when they are used 
for relatively long periods of time. These periods should 
be at least 20 to 30 hours, and preferably much longer. 
Mechanical devices have long been ruled out from the 


point of view of weight, reliability, and several other 
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Comparison of various electrochemical energy sources. 


considerations. Thus, the missile field appears to have a 
continuing long-range stake in the development of new 


and better primary battery systems. 


Fuel Cells. 
new stature of importance with the advent of satellite and 


Electrochemical fuel cells have achieved a 


space flight applications. As is well known, the concept is 
relatively old, going back to Sir Humphrey Davy in 1802. 
A critical historical survey of research and development in 
this field indicates that the thermodynamic consequences 
of the fuel cell have been fairly well understood. Since 
World War II there has been impressive progress in the 
field of fuel cells. Fig. 2 
which the 


the oxidizer refers to the cathodic reactant. It is possible, 


shows schematically a fuel cell in 
“fuel” simply refers to the anodic reactant and 


of course, to look at fuel cells from two points of view; one 
is to compare them to other engines or other energy 
devices and the other is to compare them to existing types 
of electrochemical batteries. This has been done in Fig. 2, 


in the left and the right tables, respectively. As will be 





ELECTRICAL 
LOAD 











OXIDIZER 


DIRECT CONVERSION OF CHEMICAL ENERGY TO ELECTRICAL - 
(WITHOUT AN INTERMEDIATE HEAT STEP) 


ENERGY CONVERSION EFFICIENCIES J ENERGY pa al RATIOS 
( HOURS /LB. 


FUEL CELLS 

GASOLINE ENGINE 

DIESEL ENGINE 

LARGE STEAM TURBINES 
THERMOELECTRIC DEVICES 





50-70% ,FUEL CELLS 100-360 
15-247, LEAD-ACID BATTERIES 6- 14 
27-38%, NICKEL CADMIUM BATTERIES 7- 10 
25 - 29°, MERCURY - ZINC BATTERIES 20 - 35 

6 -14%,]SILVER- ZINC BATTERIES 30 - 60 


Fig. 2. Schematic diagram of electrochemical fuel cell. 
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discussed later, fuel cells are not limited by Carnot cycle 
efficiency and are, therefore, capable of achieving very 
high efficiencies. On the other hand, in a comparison of 
energy-per-unit-weight ratios, fuel cells are 10 to 35 times 
better than lead-acid or nickel-cadmium batteries. 
Initially, the motivation for fuel cell research has been 


from the point of view of utilization of carbonaceous fuels. 





Characteristics of Several Types of Hydrogen- 


Table HU. 
Oxygen Fuel Cells 


Power 
Density” 
cell alone) 
watts per 
cubic foot 


Current 
Density at 
V,=0.75 
‘pen Cell amperes per 
square foot 


femper- Pressure 
'tmos- 


phere, 


ature 
Type of Cell degrees ¢ Voltage 
2,400 


1,360 


Bacon 240 uy .. 1.05 140 
Justi 50 2 1.07 250 
Carbon electrodes 
(with air) 60 
Carbon electrodes 
(oxygen) 60 l 0.98 20 110 


‘i 


0.95 14 


(oxygen) 60 5 ad 1.02 $5 192 


* Calculated at V, 0.75 volt for the plate and frame type construction o 
l-inch-thick cells with a 28% volume allowance for cell housing 





his has been extended to hydrogen-—oxygen fuel cells. 
The attracted 


siderable attention from people who are concerned with 


latter system has, in recent years, con- 
space flight application. It may, therefore, be interesting 
to compare several relatively successful hydrogen—oxygen 
fuel cells shown in Table II. The last two columns show 
the current density at a cell voltage of 0.75 volt and the 
power density. The Bacon cell employs porous nickel 
electrodes and the Justi cell a porous nickel anode. All the 
other cells shown in Table II employ carbon electrodes. 
It is obvious that both the current density and the power 
density are, by at least an order of magnitude, larger for 
the Bacon and Justi cells. 

The hydrogen-oxygen fuel cell has some serious dis- 
advantages, however, especially for space flight applica- 
tions. Among these are: 


“ce 


1. The hydrogen-electrode is susceptible to “‘poisons.” 
Minute traces of these poisons are preferentially absorbed 
on the electrode-active sites and greatly increase the 
polarization losses. 

2. Inside a satellite or space ship in which zero gravity 
prevails, fuel cells operating on gases are subject to a con- 
siderable technical difficulty because any gas bubbles 
which would appear on the electrolyte side of the plates 
could not rise. Changes in the load on the fuel cell would 
result in the probability of such gas bubbles accumulating 
on the faces of the electrodes inside the cell. This would 
lead to serious losses of voltage regulation, power, and 
could eventually result in a blocking of the total current. 

3. Storage of hydrogen represents a rather serious 
problem. In order to keep hydrogen in a liquid form it 
—240C at 12.8 atmospheres 


(triple point). The alternative (storing hydrogen as a cold 


must be maintained at 
gas) leads to a requirement of tanks of a weight ratio 8 to 
20 times that of the weight of the hydrogen itself. 

4. In a hydrogen-oxygen fuel cell with alternating 
compartments into which hydrogen and oxygen gases are 
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fed, any leak which may develop could result in a forma- 
tion of dangerous explosive gas mixtures and, therefore, 
a serious hazard exists. 


Io overcome some of these difficulties, a new cell has 
been developed in the Electrochemical Laboratory at 
Lockheed Missile Systems Division, based on the use of a 
liquid fuel. The theoretical watt-hours per pound of this 
system are superior to that of the hydrogen—oxygen system 
if one takes into account the fact that in the vicinity of 
room temperature the oxygen corresponds to O2 + HO 
+ 20- = HO. + OH-. The theoretical maximum cell 
voltage E° = —0.0416 volt. 

This peroxide stage results in a loss of almost 0.4 volt 
as compared to the reaction at high temperature. 

The Lockheed cell operates at room temperature and 
very moderate pressures. The total system, including all 
necessary hardware, fuels, and storage, gives an energy- 
per-unit-weight ratio of 200 to 350 watt-hours per pound. 
A typical example is a ratio of 310 watt-hours per pound 
for a 250-watt system operating for 100 days. It should be 
emphasized that the longer the duration of the applica- 
tion, the greater is the energy-per-unit-weight ratio, and 
the greater the incentives for application of fuel cells. 
Fuel cells should not be considered for applications for 
10 hours duration and they should be, preferably, over 
100 hours. As will be discussed toward the end of this 
article, fuel cells should be considered as highly efficient 
engines and ultimately should be combined with nuclear 
or solar energy to yield devices for maximum utilization 


of these prime sources of energy. 
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Fig. 3. Comparison of fuel cell and heat engine. 


Secondary Batteries. Secondary batteries, commonly 
referred to as storage batteries, may have some useful, 
although limited, applications for spacecraft. A typical 
application of this is the use of a storage battery in con- 
junction with solar cells mounted outside of the satellite. 
At an energy conversion efficiency (based on incident solar 
energy) of 6 to 10%, solar cells are capable of 8 watts per 
square foot of collector area when fully exposed to sunlight. 
This energy can be used to charge a storage battery that, 
in turn, would power the necessary electronic equipment 
aboard the vehicle. Otherwise, only intermittent operation 
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of the communications link with the vehicle would be 
possible. It is estimated that for a 200-watt installation 
about 100 square feet of solar cells would be required 
(i.e. a 24-hour average of 2 watts per square foot of output) 
and such an installation together with a storage battery 
would have an effective weight of 1.6 pounds per watt. 
From the point of view of the choice of the storage battery, 
the 
because high reliability can be achieved by continuous 
float-charging. Other advantages of the nickel-cadmium 


nickel-cadmium system is particularly desirable 


system are: good performance over a wide range of 
temperatures from —60 to +160 F and very good shelf 
life in the wet discharged state. On the other hand, silver- 
zinc storage batteries are capable of only about 20 charge— 
discharge cycles as compared to a service life of 300 te 
2,000 cycles for the nickel-cadmium battery. 


FUNDAMENTAL PRINCIPLES OF ELECTROCHEMICAI 
FUEL CELLS 


IN view OF the particular importance of fuel cells for 
space flight, it may be useful to discuss briefly some of the 
principles of operation of electrochemical fuel cells. The 
fundamental importance of the fuel cell becomes apparent 
if one discusses an electrochemical fuel cell in comparison 
to a heat engine, whether it be a mechanical engine, a 
thermoelectric device, or a thermionic device. 

The conversion of useful energy from one form to 
another is generally limited when heat occurs as an inter- 
mediate form of energy.* The theoretical efficiency of any 
cycle in which heat energy occurs as an intermediate form 
is that of a Carnot cycle. This efficiency, (72 — 71)/T: X 
100%, depends simply on the temperature of the heat 
source 7’, and of the heat sink 7’; and, therefore, is limited, 
not only by the nature of the cycle fluid, but also by the 
materials of construction. 

The Carnot efficiency corresponds to that of the most 
efficient heat engine (or other devices based on heat, such 
as thermoelectric and thermionic) operating close to 
thermodynamic reversibility, i.e., infinitely slow. In 
reality, there are many heat losses and other losses, so that 
in present-day power plants the efficiency of conversion of 
the chemical energy of fuels to electric energy ranges from 
20 to 40%. This waste of the available chemical energy 
of fuel has been fully recognized for many years and has 
given rise to repeated efforts and speculations on the 
possibility of converting the energy of the fuels directly to 
electric energy in electrochemical devices. This has been 
achieved successfully in primary and secondary devices, 
and most recently in continuous systems: the so-called 
electrochemical fuel cells. 

These devices are not subject to Carnot efficiency and, 
therefore, the theoretical limit is 100% of the free energy 
change. This has been well known for a long time, and 
much of the free energy data has been obtained by setting 
up special galvanic cells and operating them very slowly 
so as not to depart from the equilibrium. 

It can be shown readily from thermodynamic considera- 





*It is important to differentiate this from heat generated incidentally in 
a process as a result of irreversibility. 
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tions that in an electrochemical process operating at con- 
stant temperature and pressure, the change of free 
energy is 


dF = —dWy (1) 


Hence the change is equal to the maximum useful work 
obtainable from a galvanic reaction. Fig. 3 shows a com- 
parison of the heat engine and the electrochemical fuel cell. 
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Fig. 4. Potential—current relationships in a fuei cell. 


The free energy change for an isothermal and reversible 
cell is related to the emf (electromotive force) by the 
simple relation 
OF = —n J E® (2) 


where 


= free energy change in joules per mole 
number of coulombs per equivalent = 96,500 (the Faraday) 
= number of electrons per reacting ion or molecule 
theoretical maximum cell voltage for the over-all chemical! 
reaction 


The open cell voltage (i.e., when no current is flowing) is 
the highest obtainable experimentally. For a reversible 
cell, the open cell voltage is equal to the theoretical maxi- 
mum voltage resulting from equation 2. 

The well-known Gibbs-Helmholtz equation, when com- 
bined with equation 2, has the form 


— 
E° —T7 (3) 


AH = —n J or 
€ 


Pp 


Hence, the last change of the reaction occurring in the cell 
can be conveniently calculated from the emf, E°, and its 
temperature coefficient. 

When the process occurs irreversibly at a constant 
temperature and pressure, then the useful work, i.e., the 
electric energy obtained, is always less than the decrease 


‘in the free energy of the system. For an actual working 


cell, the heat of reaction is then given by 

Qe = 2 J (E° — Eves) + TAS (4) 
where E° is the reversible emf of the cell and E,,y is the 
actual emf of the cell at the current density at which it 
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operates. In practice, the enthropy term TAS is usually 
very small, so that the predominant heat of reaction results 
from thermodynamic irreversibility of the cell (polariza- 
tion of each electrode and ohmic potential drops) 

The 


understood for a long time, although not always properly 


thermodynamic aspects have been fairly well 


interpreted. What has, however, impeded the develop- 
ments in the field of fuel cells is the lack of basic kinetic 
studies. It is in this area that a great deal of research and 
development ts still badly needed. Consider a fuel cell at 
open circuit with individual electrode potentials shown 
schematically in Fig. 4. The values of the individual elec- 
trode potentials E°¢ and E°, reter to the standard poten- 
tials (vs. a hydrogen reterence electrode) after correction 
tor activities different from unity 


\t open circuit, therefore, we have an open cell emf 


E° 4 (5) 


As soon as a load is applied. each electrode begins to 
polarize in the Opposite direction, thus decreasing the 
available cel] voltage. ‘This can be seen in Fig. 4. in which 
the ohmic potential drop through the cel] is shown equally 
distributed between cathode and anode tor the sake of 
symmetrical Each electrode 
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Fig. 5. Schematic diagram of redox tuei cell. 


includes at least two components: the chemical polariza- 
tion AE nem, due to one or more slow activation steps in 
the electrode reaction, and the concentration polarization 
AE cones associated with the slowness of the ionic mass 
transport to and from the electrodes. ‘Thus, the cell voltage 


V., at a load current 7 can be expressed as 


Ve = (E°c — AE cone, C — SEcnem, c) ~ (E°s + AE cone. 4 
+ AE chem A) _ Zz 1 R, (6) 


The chemical polarization is related to the nature of the 
electrode reaction itself and to the catalytic effects of the 
electrode surface. 

The solid-stage properties of the electrode material or 
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of the catalysts employed on the electrode have a definite 
effect on the magnitude of chemical polarization losses. 
Closely related to this problem is the effect of the so-called 
“electrode poisons.” These are substances which are 
preferentially chemisorbed on the electrode surface and 
which change the mechanism of the electrode reaction in 
a manner which increases the activation energy barriers. 
thus increasing the losses caused by chemical polarization 

Concentration polarization AF,,,,. is, on the other hand, 
related to processes outside the electrode itself, namely to 
the rate of migration, diffusion, and convection, which 
together determine the over-all rate of ionic mass transport 
An increased mode of convection will increase the limiting 
current density /;, and thereby decrease losses from con- 
centration polarization, since the latter are related by 


the expression 
R1 It 
a n ot 


7, = limiting current density 


AE.once = 


where 


applied current density 


In electrochemical fuel cells, concentration polarization 
can be very significant, and it 1s easy to demonstrate that 
high rates of mass transfer are important. Thus, for large 
electrochemical fuel cell systems it appears that continu- 
ous circulation is essential. 

Closely related to the problem of ionic mass transfer 
and convection is a problem which arises almost exclusively 
in space flight applications. It is the problem of weight- 
lessness and its effect on the performance of batteries and 
fuel cells. 

In al] those galvanic systems in which concentration 
gradients of reactants or products can develop in the 
vicinity of the electrodes, the electrode reaction remains 
under the influence of a free convection flow. This flow is 
caused by a buoyancy force resulting from a density 
difference when the cell operates in a gravity field. 

It has been shown that free convection ':? offers a sizable 
benefit which one normally obtains when using batteries 
with soluble anodes such as silver—zine batteries on the 
ground. Depending on the geometry of the silver—zinc 
battery, it has been calculated that in the absence of free 
convection the limiting current density may be smaller 
by a factor of 5 to 20. This effect applies to batteries. does 
not apply to dry cells, and applies only to a minor extent 
to those galvanic systems in which anode products and 
cathodic reactants are insoluble. 

In the case of fuel cells, concentration gradients always 
develop near the electrodes and in a gravity-free field one 
would Jose the benefit of natural convection and would 
have to depend on forced convection. This is perhaps not 
as serious as another consideration which may arise 
primarily in fuel cells employing hydrogen, oxygen, or 
other gas electrodes. Since the supply of the gas to the 
back side of the electrode is normally preset at a constant 
level, even a moderate reduction of the electric load on 
the cell would result in a reduction in the rate of the 
electrochemical consumption of the gas, and gas bubbles 
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would form on the electrolyte side of the porous electrodes. 
In a gravity-free field, such bubbles cannot be expected to 
separate from the electrolyte, even when strong forced 
convection is employed to sweep them away from the 
electrode surfaces. The circulating electrolyte would soon 
become loaded with an increasing number of gas bubbles. 
Considerations of this type are necessary both in the choice 
of the type of electrodes and in the design of fuel cell 
systems. 

In recent years, an increasing measure of attention has 
been given to redox cells, i.e., cells employing two different 
redox couples which, upon regeneration, are returned to 
the cell compartments to react once more. A schematic of 
such a cell proposed in England® is shown in Fig. 5. The 
principal advantage of redox cells is that the chemical 
polarization of the bromine electrode is very small. The 
polarization of the stannous-stannic electrode is not 
exhorbitant either. However, the ohmic potential drop is 
sizable in the system, a matter that probably may be 
corrected by better choice of electrolytes and better design 
of the geometry of the cells. Fig. 6 is shown here, not just 
to discuss the particular systemi, but also to demonstrate 
what kind of data and what mode of presentation are 
desirable for an objective evaluation of any electrochemical 
system proposed for fuel cells. 


CONCLUSION 
ALTHOUGH the present emphasis is on the development 
of auxiliary power units for spacecraft, there are numerous 
applications of a military, commercial, or industrial nature 
for which fuel cells appear to be not only suitable but 
desirable. Some of these are as follows: 


Military and Space Applications 





Satellites and space vehicles (auxiliary power source) 

Remote radar and microwave stations (auxiliary power source) 
Ground support equipment (propulsion) 

Submarine propulsion 

Short-range transport planes and helicopters 

Truck and car propulsion 


Commercial and Industrial Applications 





Television and microwave repeater stations 

Fork lifts and other materials handling equipment 
Auxiliary power supplies 

Emergency stand-by power supplies 

D-c power from natural gas pipeline for microwave stations 
Domestic d-c power from natural gas in remote areas 

D-c transmission 

Automotive transportation (‘‘Elecar’’ ) 

Power source for cathodic protection of pipelines 


Naturally, each application has its own peculiar require- 
ments and could be discussed at great lengths. However, 
what is important to emphasize is that even in military 
applications some fuel cell systems which may be reason- 
able from an economic point of view to employ aboard 
satellites may not be acceptable for ground support equip- 
ment. Of course, all commercial applications are tied to 
economics and convenience. 

Since an electrochemical fuel cell may be considered as 
the most efficient engine known to man, future trends in 
the development of these cells may be in the direction of 
combining them with nuclear energy sources. In practice, 
this would mean that for a given size of an isotopic source 
or a reactor, twice the energy may be obtained by using 
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fuel cells instead of heat engines. The paramount impor- 
tance of this simple fact to space flight applications is 
fairly obvious. There are two ways in which nuclear 
energy might be used in conjunction with fuel cells: in 
one case it is the heat output, and in the other case the 
radiation energy, which are used to split the product of 
the over-all fuel cell reaction back into the original 
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Fig. 6. Operating characteristics of stannous ion—bromine cell. 


cathodic and anodic reactants. In the event that heat is 
employed together with a fuel cell, the cell still remains an 
electrochemical device, but the entire system together with 
regeneration represents a Carnot cycle in which the 
regeneration temperature corresponds to a source tem- 
perature and the operating temperature of the fuel cell 
corresponds to a heat-sink temperature. Thanks to the 
high energy-conversion efficiency inside the cell alone, 
however, total energy efficiencies as high as 48% can be 
obtained for the entire system, as compared to about 25% 
for a reactor-heat engine combination. There are prob- 
lems in compatibility, special design requirements relating 
to the nuclear energy sources, and other fundamental 
problems, as well as engineering problems. The incentives, 
however, for efforts in this direction are fairly obvious and 
almost mandatory. 
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Communication Systems for Railway Traffic Control 
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+ ON TROL of railway traffic from a central location 
4 requires the transfer of large amounts of informa- 
tion between the central location and many points along 
the railroad. The number of wayside information points 
depends on the type of signaling installed 

Centralized trafhe control (CTC) requires reliable 2 
way communication between a control ofice and a num 
ber of wayside locations. A typical installation of CTC 
10 o1 


tions. The plant at a field location may comprise a track 


may extend over 200 miles with more field loca 
switch and signals at the end of a passing siding or may 
be a fair-sized interlocking, previously controlled by a 
local Operator in a towet 

Che control system is the part of a CTC system which 
provides communication outbound from the control 
ofhce to any of the wayside locations. The information 
input to this system is supplied by levers or push buttons 


operated by the dispatcher to control track switches o1 


signals. ‘These levers o1 push buttons are located on a 


control machine or console, placing an entire division 
of a railroad virtually at the dispatcher's fingertips. 

The indication system provides communication in- 
bound from the many field locations to the control office. 
The input is provided by contacts on signal relays at 
the field locations and the output is used to position 
relays at the control office. These relays generally con 
trol lamps on the dispatcher’s panel to show the loca 
tion of trains and the position of signals and switches. 

CTC 


tion systems in that they are multistation rather 


systems differ from conventional communica 
than 
end-to-end systems. This fact means that every relay o1 
tube added to a field unit is multiplied by 25 or more 
on any typical installation. It is, therefore, very desi 
able to keep these units as simple as possible. Further 
more, since there are so many wayside locations, the 
line apparatus must be designed to bridge rather than 


terminate the line and } 


present as little bridging loss as 


possible. 
Railroads having high traffic densities, for example, 
subways and commuter lines, often require the report 


ing of train movements ovet 


a) 


or blocks. A communication system is required which is 


many short-track circuits 


capable of transmitting many digits of information with 
only one or two digits originating at any one location. 
\ simple tone system is one means of doing this job 
Tone transmitters of different frequencies are situated 
at the various blocks and are keyed when these blocks 
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are occupied. Tone receivers at the dispatcher’s office 
operate relays to energize lamps on a miniature track 
diagram. 

An extension of the tone system provides two inde 
pendent digital indications on one tone channel. The 
pair of line wires over which the tone system operates 
carries a direct voltage which is pole-changed 75 times 
per minute. During the time that line voltage is of one 
polarity, each tone channel carries one indication. 
When the line voltage is switched to the opposite polar- 
ity, each tone channel carries a different indication. The 
tone transmitters and receivers are transistor-operated. 

A unique feature of this system is the fact that local 
energy is not required for the transmitters at the field 
locations. Pole-changed line energy is fed to the trans- 
mitters through a diode switching network and contacts 
on the relays to be indicated. This arrangement is ideal 
for a system of this type which often derives inputs from 
contacts of track relays at locations where energy is not 
available. 

Sometimes it is necessary to relay analog information 
such as water level or freight car journal temperatures 
(measured by trackside infrared detectors) from the 
field to the control office. An FM telemetering system 
is used. The analog data, in the form of voltages, vary 
the frequency of subcarriers by amounts proportional to 
the voltages. At the receiving location, the variable. 
frequency subcarriers are converted to voltages iden 
tical to the input signals. A single-side-band voice chan- 
nel carrier system handles these subcarriers on the line. 

The railway signaling art has developed in the past 
independently of wire communications and electronics. 
Certain standard practices have evolved as the result 
of years of rigorous field experience. Continuity of ser- 
vice and maintainability are important requisites of 
railroad signal equipment. 

One important practice is the use of 3,000-volt insula- 
tion in line and power circuits. This insulation level 
permits the use of lighting arresters with sufficiently 
large gaps to make it unlikely that a discharge will 
result in a permanent short circuit. Transistor-operated 
apparatus requires voltage-limiting devices in addition 
to lighting arresters to protect them from voltage surges 
that are tolerated by conventional signal apparatus. 

Electronic chassis used in signaling must allow the 
same external wiring practice as other devices such as 
relays. All external leads must be tolerant of exposure 
to voltage surges. The impedance of external circuits 
must be low and pulse widths and rise times must be 
great enough so that deterioration due to wiring capac- 
itance is not serious. Adjustments are kept to an absolute 
minimum. All chassis are provided with plug connectors 
so that a defective unit may be replaced quickly. 
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Safety in A-C Substation Grounding 


AIEE COMMITTEE REPORT 


Under fault conditions, the flow of current to 

earth will result in possibly hazardous voltage 

gradients in and around substations. An ana- 

lytical approach to this subject, based on a 

study by AIEE Working Group 56.1, has been 
developed. 


NDER FAULT CONDITIONS, a 
ground grid may rise some thousands of volts 


substation 


above true earth potential. Moreover, and more 
serious from a safety standpoint, local gradients can 
sometimes be such that they might impose hundreds, 
or even thousands, of volts between the hands of a man 


touching a “grounded” object, and his feet; or between 
his two feet while walking (Fig. 1). These dangerous 
conditions can arise from the coincidence of several 
adverse factors related to current intensity, ground 
resistivity, ground grid size and arrangement, location 
and position of the victim, lack of resistance in series 
with the body, and shock duration. There may, in fact, 
be many who owe their lives more to the operation 
of the laws of probability than to careful design against 
ground gradient hazards; for while the computation 
and measurement of station ground resistance has re- 
ceived much study, the problem of gradients has been 
somewhat neglected. 

The reasons are not hard to understand. First, acci- 
dents have not been frequent enough to underline the 
need. Second, it has been hard to find an analytical 
approach simple enough for practical use, yet valid for 
most actual situations. An attempt to develop such an 
approach was made by AIEE Working Group 56.1, as 
reported in 1958. This has since been extensively revised 
and extended, and approved by the AIEE Standards 
Committee for publication under the title “Guide to 
Safety in A-C Substation Grounding.” 

In the approach to the problem used by the Guide, 
it is first assumed that the tolerable shock current is 
that just below the threshold of ventricular fibrillation 
of the heart. According to Prof. C. F. Dalziel, this cur- 
rent /;, in amperes, is given by the following equation: 


_ 0.165 
V1 


where 


k 


(1) 


t is the shock duration in seconds 


Fault-clearing time is of major importance to safety. 
In the first place, the probability that a man will be in 
the wrong place at the wrong time is much less with 
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any reasonably fast type of fault clearing, as compared 
to a situation where faults can persist for minutes or 
hours. (Most fatal accidents have resulted under the 
latter circumstances.) In the second place, it is apparent 
from equation | that when a shock does occur, the 
chance of survival is much greater if the shock duration 
is brief, preferably a small fraction of a second. 

With tolerable currents defined by equation 1, toler- 
able shock voltages can next be computed. These may 
be either “step voltages” (between the feet when walk- 
ing, as in Fig. 2) or “touch voltages” (between an object 
touched by the hand and the ground beneath the feet, 
as in Fig. 3). 


From Fig. 2: 
Estep = (Re + 2Re) Ie (2) 


Tests have shown that R,, the resistance of the ground 
under one foct is approximately 39, ohms, where o, is 
the resistivity of the soil immediately beneath the feet 
in ohm-meters. If we assume a body resistance R, of 
1,000 ohms, the maximum tolerable step voltage be- 
comes 


(0.165) 165 + p, 


Ene = [1,000 + 6 pr! (3) 


t 

A tolerable value for touch voltage is derived in like 
manner, except that the resistances under the two feet 
are in parallel (see Fig. 3): 


Bia | 1.00 rei. eee i eee (4) 
2iv1 vt 

The problem, then, is to design a station so that 
ground gradients, during fault conditions, cannot result 
in any step or touch voltages greater than the tolerable 
values as determined in the foregoing. 

The typical basic substation ground system is a grid 
of horizontal conductors, buried from a few inches to 
a few feet below the ground surface. It can be shown 
that the maximum actual step and touch voltages, with 
such a grid, are approximately as follows: 


. i I 
Extep nd K,Kip sd 
L 


I 
Evouch od KmKip Son (6) 
L 
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where 


is average resistivity of ground in ohm-meters 
is maximum total rms current in amperes flowing between 
ground grid and earth. (Allowances may be made for decrement 
and for future system growth) 
is the total length of buried conductor in meters 

‘, and K, are coefficients which take into account the effect of 
the number 2, spacing D. depth of burial A, and diameter d 
of the grid conductor 
is a coefficient which allows for nonuniformity of current flow 
from various parts of the grid 


In the Guide, it is shown that 


1 1 1 1 
( } +— +4 ; : (7) 
®N\N2h D+h 2D i 
where the number of terms within the parentheses is 


equal to n, the number of the parallel conductors in 
the basic grid, excluding cross connections. Similarly, 


1 D 1 3 5 7 
— — in - etc. (8) 
27 16hd T 4 6 8 


where the number of factors within the logarithm of 
the second terms is n—2. 

It will be noted that n, D, h, and d appear in these 
equations in such a way that they can vary over a fairly 
wide range without great effect on K, and K,,. For this 
reason some European writers have suggested, as rule 
0.1 to 0.2 and K,, = 1.0. These 
may be of the right order for most situations. However, 


of thumb values, K, 


for the place where step potential is greatest, i.e., just 
outside the grid perimeter, K, can be somewhat larger 
than this (perhaps several times as large), especially if 
n is very large. K,, on the other hand, is nearly always 
less than unity, 

As a typical example, for 8 grid conductors of 4/0 


PLAN OF TYPICAL GRID 

_ SHOWING EQUIPOTENTIAL 
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(Dotted lines show effect of 
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than shown on the pian) 


Fig. 1. Currents and potentials in and around ground mat area. 
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Fig. 3. Touch potentials near grounded structure. 


Awg spaced in parallel lines 8 meters apart and. 0.5 
meter deep, K,~0.42 and K,,~0.80. For the same grid 
at 1 meter depth, K,~0.26 and K,,~0.71. 

K, will vary with grid geometry from perhaps 1.15 
for a very simple mesh to about 2.25 for a more finely 
divided or irregular grid. (Even larger factors would be 
needed to cover long narrow projections from the gen- 
eral grid perimeter; therefore, these should normally 
be avoided where gradients may be critical.) 

Evoucn a8 Obtained from equation 6 is the voltage 
between the feet, when standing at the center of a grid 
mesh, and a hand in contact with a conducting object 
grounded to the grid. This special case for Exoucn is 
sometimes called the “mesh voltage” or Ejnegn- 

In the preliminary design of the station grid, a con- 
ductor will usually be included which encircles the 
periphery, preferably just outside the fence line. Next, 
other grid conductors will usually be located in parallel 
lines along the rows of equipment for grounding the 
equipment frames, structures, neutrals, etc. These will 
normally be extended at each end to join the perimeter 
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conductor, Some cross connections and ground rods will 
usually be added. 

To determine whether the total length of buried 
conductor thus planned is sufficient for gradient con- 
trol, equation 4 for tolerable touch potential is equated 
to equation 6 and the result solved for L. This gives 
the minimum conductor length needed, in meters, as 
follows: 


KnKiplvVt 


165 + 0.25p, 


(9) 


If this is greater than the length of grid conductors 
plus ground rods provided in the preliminary design, 
more grid conductor should be provided in the design 
to bring touch voltages inside the grid area within safe 
limits. 

Phe maximum step potential can next be checked, 
using equation 5. It should be, and usually will be, 
within the permissible limits derived trom equation 3. 

In addition to the foregoing, touch contacts involving 
‘transferred potentials” may often be possible. That is, 
one standing in the ground mat area might be able to 
touch a conductor grounded only at a point remote 
from the station; or one standing on the ground remote 
irom the station might be able to touch a conductor 
grounded only to the station grid. The shock potential 
then might equal the full potential rise, 7R, of the 
rround grid, as shown in Fig. 4. 

The 
putation of resistance when resistivity and grid geom- 


literature describes several methods for com- 
etry are known. From this resistance, and the computed 
short-circuit current, the maximum value of transferred 
potential, 7R, can be determined.! 

Where dangerous transferred potentials cannot be 
avoided, it is important to provide adequate insulation 
or barriers and to protect personnel from contact. An 
inventory of special danger points should then be made, 
such as communication circuits, rails, pipes, auxiliary 
buildings, switch operating handles, fences, etc. 

Where a check of the normal grid design indicates 
the fol- 


that shock hazards still exist, one or more of 


lowing corrective measures may be taken: 


1. Decrease in the total resistance by increasing 
ground area occupied, or by adding rods or wells, 
chemical treatment, etc. ‘These measures will decrease 
resistance and, hence, the maximum translerred poten- 
tial, but will not necessarily be effective in solving local 
gradient problems. 

2. Improvement of gradient control by closer spacing 
or more effective location of grid conductors. 

3. Making po, of a higher order than 0 by addition of 


high-resistivity surface layer (e.g., crushed rock) to in- 


crease resistance in series with body. This can often 
effect a major improvement. 


4. Provision of alternate path for part of ground 
current, e.g., overhead ground wires. (This may increase 
hazard along line, however). 

5. Limitation of short-circuit current (if practical, 
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and if the gain from this will not be offset by slower 
fault-clearing time). 

6. Barring of access to those areas where gradients 
cannot readily be reduced to safe values. 


After construction, ground resistance should be 
measured and compared with the computed value. Ii 
substantially higher than computed, transferred poten 
tial hazards may need re-examination. This would also 
imply that the resistivity values assumed in computa 
tions were either in error or not typical of over-all 
conditions. New and more extensive resistivity measure: 
ments may then be indicated. Better yet, one can load 
the mat with about 100 amperes of ground current, 
simulate the body with an artificial resistance, and then 
actually measure, for different points of contact around 
which 


the station, the body current would flow pet 


ampere of short-circuit current in the event of a fault. 


SB 
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Fig. 4. Example of hazard from transferred potential. 


The methods which have been outlined are intended 
to help engineers avoid the more dangerous situations 
on the one hand, and extreme overdesign on the other. 
In presenting the problem this briefly, some oversimpli- 
fication is unavoidable. It is impossible to list all of 
the pitfalls into which even an experienced engineer 
may stumble in this complex situation. These are 
covered more completely in the Committee Report, 
and especially in the Guide, and in the articles listed 
in their bibliographies. ‘he following points, however, 


demand emphasis: 


1. Prompt clearing of faults is a major factor in 
safety. 

2. Low ground resistance is no guarantee of safety, 
unless it is so low that the maximum ground current 
flowing through it cannot raise the ground system 
potential (above remote earth) beyond a value which 
the body can contact safely (see equation 4). In all 
other cases, gradients should be studied. 
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The X/R Method of Applying Power Circuit Breakers 


J. E. SKUDERNA 
MEMBER AIEE 


Fig. 1. Breaker asym- 
metrical current inter 
rupting 
from proposed new 
basis 
power circuit break- 


capabilities 


for rating 


ers. 


NEW BASIS for rating power circuit breakers was 
A proposed at the January 1954 AIEE Winter Gen- 
eral Meeting by the Working Group on Methods of Rat- 
ing Power Circuit Breakers. This group proposed that 
the making, latching, and interrupting current ratings 
of circuit breakers be combined into one rating, rated 
short-circuit: current, having specified characteristics 
which a breaker shall be able to close, carry, and inter- 
rupt with any permissible delay in tripping on a pre- 
dominantly resistive or inductive circuit. To compare 
these specified characteristics with the decrement rates 
for asymmetrical fault currents on high-voltage systems, 
a so-called X/R method has been developed and is in- 
tended for use as the basis for a simplified application 
procedure for power circuit breakers rated on the pro- 


posed new basis. 


Basis of the X/R Method. The curve in Fig. | defines 
the asymmetrical fault current interrupting capabilities 
of circuit breakers in terms of a reference symmetrical 
fault current called rated short-circuit current in accord- 
ance with the proposed new basis for rating. Rated 
short-circuit current is the maximum value of symmetri- 
cal fault current the breaker can interrupt at rated maxi- 
mum voltage. The symmetrical fault current duty is 
usually determined by calculating the E/X ratio of volt- 
age to system reactance as viewed from the breaker. 

It can be shown that the decrement curve of Fig. | 


approximates the asymmetrical current decrement to a 
fault on a 60-cycle circuit whose X/R ratio of inductive 


reactance to resistance is about 15 as viewed from the 
fault point. A circuit breaker will have adequate asym- 
metrical current capabilities on systems with X/R ratio 
not exceeding approximately 15, provided the breaker 
rated short-circuit current is adequate. When system 
X/R ratios exceed 15, the asymmetrical fault current 
decays at a slower rate, thereby imposing greater duties 
on the breaker. The basic objective of the X/R method 
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is to relate the breaker asymmetrical current capability 
at breaker contact parting time to fault current duties 
from circuits having X/R ratios greater than 15. 

Curve A in Fig. 2 gives a conservative basis for appli- 
cation of breakers of operating time up to 8 cycles on 
systems of any practical X/R. For faster breakers, the 
results from curve A might be considered to be too con- 
servative. Curve B can be used for conservative applica- 
tion of 3-cycle and faster breakers. 


Calculation of 3-Phase Faults by X/R Method. Con- 
sidering a network system and a 3-phase fault, the X/R 
ratio is simply X,/R,, where X, is the per-phase positive 
sequence reactance and R, is the per-phase positive se- 
quence resistance as viewed from the fault point. The 
values of X and R are calculated independently as 
though the other component of the impedance were 


zero. Fig. 2 should be used to find the factor by which 
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Fig. 2. Factors by which calculated E/X short-circuit current should be 
multiplied to obtain asymmetrical current duty at breaker-contact part- 
ing time. 


the symmetrical fault current (£/X) should be multi- 
plied to find the required breaker duty. 


CONCLUSION 


Tue X/R Metuop provides a suitable simplified ap- 
proximate breaker application procedure for industry- 
wide be considered for use in the 
proposed revised version of the American Standards 
Association Circuit Breaker Standards (C-37). 


use and should 
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Electrical Safety Regulations in the 
United States, Canada, and Europe 


L. D. PRICE 


FELLOW AIEE 


A survey of the procedures of the European 
organization of the International Commission 
on Rules for the Approval of Electrical Equip- 
ment (CEE) and the activities of several Euro- 
pean countries in the field of safety regulations. 
First-hand observations over the past 3 years 
and a summary of safety regulations activities 
in Canada and the United States are presented. 


AFETY regulations, as discussed in this paper, are 
laws, ordinances, codes, or regulations promulgated 
in the interest of public safety, which affect, directly 
or indirectly, the design, manufacture, sale, installation, 
use, or maintenance of electric service and equipment. 


OBJECTIVES 

This is basic information on (a) what safety regula- 
tions are in effect in the United States and the other 
countries discussed, (b) the organizational responsibili- 
ties for development of electrical safety standards and 
their enforcement, and (c) the facilities and methods of 
enforcement. 
foundation 
upon which may be built a continuing and enlarged 


This basic information may serve as a 
record of safety regulations here and abroad as changes 
occur and as the field of activity broadens, both in the 
scope of products affected and geographically. It is 
believed that these data may be helpful to manufac- 
turers and to importers and exporters of electrical prod- 
ucts who are engaged in foreign trade. The discussions 
may also help in the solution of some of the industry 
safety problems which are common to all countries. 

The information reported on European practice was 
gathered during visits to the various countries in 1956, 
1957, and 1958. In order that the data might be up-to- 
date, the discussions of the activities of each of the Eu- 
ropean countries were checked with the heads of the 
responsible organizations and corrected to the Fall of 
1958. 

One purpose of this article is to show that the electri- 
cal safety regulations problem is basically the same here 
and abroad. Obviously, the details of such problems 
differ and solutions are affected by variations in law, 
customs, and the 
basic problems fall into two broad categories: 


characteristics of countries. These 


1. Lack of uniformity of electrical safety regulations 
between countries, states, or political subdivisions which 
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results in the establishment of artificial trade barriers. 
2. Pressures to include quality control in safety regu- 
lations. 


DATA PRESENTED 

SAFETY REGULATIONS in the United States, Canada, the 
United Kingdom, France, Belgium, The Netherlands, 
Federal Republic of Western Germany, Switzerland, 
Italy, Austria, Norway, Sweden, Denmark, Finland, and 
Spain, are discussed in varying detail, depending upon 
the time available for discussion with the representatives 
of each country. In some countries, the testing labora- 
tories were visited, and in others, due to lack of time, 
they were not. 

These reports discuss safety regulations in several 
categories. In general, they contain data on: 


1. The Electrical Installation Code and how and by 
whom it is prepared. 

2. Application of the code and who enforces it. 

3. Regulations pertaining to the approval of electrical 
equipment, including the organizational responsibilities 
of the standards preparation and enforcement agencies. 

4. In some cases, and not necessarily connected spe- 
cifically with safety regulations as defined, a descrip- 
tion of high-voltage and heavy-current laboratory facil- 
ities available to manufacturers and to electricity 
supply agencies. The relationship in many cases is close 
because of the government ownership, control, or oper- 
ation of electric utility operations, and the consequent 
requirements for approval of the components of the 
generation, transmission, and distribution systems. 

5. Other related information, such as standards for 
utilization voltages and frequencies, standards of quality 
as related to safety standards, uniformity of safety stan- 
dards with those of the international standards organi- 


zations, and some particular local problems. 


Because reference is made in these summaries to inter- 
national standards organizations, and in the case of the 
United States to the American Standards Association, 
Inc. (ASA), brief descriptions of these organizations are 
included. under separate headings. An attempt is also 
made to indicate the relationships that exist between 
these organizations. 

For convenience, the data on utilization voltages are 
summarized, as are the data on adherence of local safety 
standards to those of the CEE. This latter summary is 
of necessity general, as it would be impractical to at- 
tempt to give the technical details of variances in this 
paper. 
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ELECTRICAL INSTALLATION CODES 

ALL OF THE COUNTRIES INCLUDED in this study have an 
installation code or standard governing the installation 
of electric equipment. The scopes of application vary 
to some extent, but they all apply to residences, small 
commercial and industrial installations, and places of 
public assembly. It is generally assumed that large in- 
dustrial and commercial installations, and installations 
in monumental, governmental, and institutional build- 
ings are designed and made under competent engineer- 
ing supervision. In any event, the considerations enter- 
ing into the approval of such installations do not lend 
themselves readily to detailed codification, but require 
engineering analysis. 

The installation codes vary from those of the United 
Kingdom, for example, which are written broadly in 
terms of safety performance, to those in the United 
States and Canada, which are quite detailed in construc- 
tion requirements. The installation codes of the Euro- 
pean countries generally follow the more general pat- 
tern of that of the United Kingdom, expressing their 
requirements in terms of basic safety principles, prac- 
tices, and performance. 

There appears to be some relationship between the 
general codes of the European countries and the more 
specific and detailed codes of the United States and 
Canada based on enforcement authorities. Generally 
speaking, in Europe, all installation inspections are con- 
ducted under the general supervision of a national in- 
spectorate, which fixes authority and _ responsibility. 
Chose inspections carried on by the utilities, which are 
owned and operated by, or most closely supervised by 
the national government, are recognized by the public, 
the government, and industry as informed and authori- 
The 
such that their judgment is seldom questioned. If it is 


tative esteem in which authorities are held is 
questioned, the electrical inspectorate is the deciding 
authority. In the United States particularly, the respect 
for local or state governmental authority sometimes 
leaves much to be desired. Coupled with the fact that 
the importance of the position of the electrical inspector 
in the United States is often not given appropriate re- 
cognition by his local and state governments, public 
respect for his competence and authority suffers. We 
firmly believe that the electrical inspection profession 
in the United States deserves a great deal more support, 
co-operation, and recognition than it now receives from 
government, the electrical industry, and the public. 
Another fundamental difference lies in the authority 
behind the code. In Europe, when installation codes 
are applied, they are given the force of law by federal 
government edict and are applicable uniformly through- 
out the country. Here, and in Canada, they are volun- 
tary codes which are given the force of law by state or 
provincial laws, or municipal ordinances. The states, 
provinces, and municipalities may add to or detract from 
the National Electrical Code or the Canadian Electrical 
Code, or they may write their own codes. This obviously 
leads to confusion. While the local deviations from the 
nationally recognized codes are relatively few, many 
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Table |. Safety Code for Electrical Installations 
in Users’ Premises 
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of them result in unnecessary trade barriers to the use 
of recognized materials and products. There is no cen- 
tralized federal government control. We do not advocate 
any, as we believe that such differences as do exist can 
be resolved through sound engineering consideration 
of each problem. 

Table I illustrates some of the important points, a 
few significant trends and differences. 

In many of the European countries, the electrical in- 
stallation codes are developed by or directly under the 
authority of the national governments. In most cases, 
as indicated in the second column, government-spon- 
sored committees, or established industry-government 
organizations, are assigned the task of developing the 
standards or codes. This contrasts with the situation in 
this country, the United Kingdom, and a few of the 
European countries, where private or professional or- 
ganizations or associations do the job. 

Of particular interest is the trend of enforcement by 
the power suppliers. It is difficult to show graphically 
the variations in enforcement responsibilities. Take, 
for example, the National Electrical Code in the United 
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Table Il. Approval of Electrical Equipment 
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States. It is a voluntary code or standard. It is given the 
force of law and made mandatory through state or local 
laws and ordinances, and is generally enforced by state, 
county, Or municipal inspection agencies. Occasionally, 
however, insurance organizations and power supply 
companies or agencies enforce the local code in effect. It 
should be borne in mind that where the national code 
is developed by or under direction of ministries of the 
national government, the enforcement is delegated to 
agencies such as the power suppliers. As you see, there 
are a number of deviations, but in the main, the power 
suppliers are the enforcement agencies. The heading 
“Others” applies generally to insurance organizations. 

In Table II we find a preponderance of mandatory 
requirements for the approval of electrical equipment 
and materials used by or accessible to the public. It is 
interesting to note the voluntary nature of enforcement 


in the United Kingdom. The old common-law concept 


that one is presumed innocent until proved guilty is 
applied. Where an equipment is believed to be unsafe, 
it may be questioned and tested. If it does not meet the 
recognized safety standards of the United Kingdom, 
the manufacturer is informed. If no heed is taken, the 
product may be judged unsafe and cannot thereafter be 
sold or used. The warning is generally sufficient and 
corrections are made so that the product conforms. It 
is interesting to note that many British and importing 
firms ask for and receive (at a fee, of course) certifica- 
tion of conformity to British Standards Institution 
standards from the British Electrical Development As- 
sociation laboratory. Such certification is acceptable to 
the authorities. 


UNIFORMITY OF REGULATIONS 


WHILE THERE Is LITTLE DEVIATION in the requirements 
for electrical installations in Europe, there are some 
significant differences in the standards of the several 
countries for the approval of electrical equipment. 

Presently, practically all European countries use CEE 
specifications as the basis for local regulations and add 
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their own minor deviations. The problem throughout 
Europe is not too unlike, in some respects, the safety 
regulations problem in the United States between states 
and municipalities, but it is accentuated by national 
customs, national pride, and inherent individualism. 
While it is recognized that it may take some time to 
resolve these problems, some of the participants in CEE 
are most anxious for uniformity of regulations in these 
various countries. 

Two important problems before CEE today are how 
best to expedite the work of CEE and how to facilitate 
its objective of uniformity of requirements between the 
member countries. The latter objective is recognized as 
of immediate importance because of the possible pres- 
sures which may be exerted by the controlling bodies 
of the European common market project. The possibil- 
ity of an organization to replace CEE, sponsored by the 
common market officials to achieve such a purpose has 
been mentioned. 

The problem of bringing the national safety stand- 
ards of each of the member countries into agreement 
with CEE specifications has been the subject of long 
discussion. It has been pointed out that, until more 
countries accomplish this, the Reciprocal Licensing 
Scheme and the use of a CEE mark cannot become ef- 
fective. The Reciprocal Licensing Scheme contemplates 
the acceptance by all participating countries of any 
electrical product within the scope of CEE standards 
when it has been tested and approved by three of 
the countries, including the one in which the product 
is produced. The degree of deviation is illustrated in 
the column 6 of Table II. 

Some of the deviations from the CEE specifications 
are quality requirements. In some cases as shown in the 
last column, quality requirements are suggested for in- 
corporation in the CEE standards. The representatives 
of some of the countries believe that they have an obli- 
gation to assure the public satisfactory performance of 
equipment, as well as its safety. Pressure from consumer 
groups in several European countries stress particularly 
the limited income level of the general public in rela- 
tion to the cost of appliances, with emphasis on major 
appliances. The purchase of a major appliance presents 
a considerable economic problem for most people. Poor 
performance can result in near calamity to the family. 
Unfortunately, poor quality major appliances have been 
promoted and sold. In reviewing the standards of the 
European countries, it is apparent that some include 
quality provisions in addition to safety, and these quality 
provisions are mandatory. 

While it is the objective ultimately to carry the CEE 
specifications into the International Electrotechnical 
Commission (IEC) for recognition as international stan- 
dards, this may involve some difficulties because the IEC 
National Committees are not in all cases the same com- 
mittees as the CEE National Committees; consequently, 
there may be disagreement between the two committees 
within individual countries. 

However, in the interest of international trade, it is 
recognized that general agreement on the fundamentals 
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of safety requirements is essential. Differences in these 
requirements, based on safety engineering principles, 
should be capable of being resolved. Obviously, a 
borderline between nations in Europe, as between states 
in the United States, has no effect upon the safety of a 
piece of equipment, its use, or the quality or effect of 
the supply source. 

Fortunately, in the United States we have the serv- 
ices of the Underwriters’ Laboratories, Inc. Being a 
nonprofit organization dedicated to the safety of the 
public, the results of its investigations are accepted al- 
most without question throughout the country by in- 
spection authorities. The safety standards of Under- 
writers’ Laboratories, Inc., recognized by the ASA as 
proprietary standards, form the foundation of nation- 
ally recognized safety standards in the electric equip- 
ment field. 

If the reciprocal licensing scheme and the acceptance 
of the CEE mark are to be effective, reasonable uniform- 
ity of standards is essential. The amount of work nec- 
essary to bring the standards into conformity with CEE 
standards is evident by the following analysis. 

To determine the conformity of the safety standards 
of the CEE member countries with the existing CEE 
1957; 
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the re 
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Table Ill 
the individual 
“identical,” 
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approval of the equipment concerned. 


SECONDARY UTILIZATION VOLTAGES 


As IS EVIDENT from Table IV, there is a concerted 
move toward the establishment of a standard utiliza- 
tion voltage throughout Europe of 220/380 Y, 50-cycles. 
Two exceptions to this are the United Kingdom with 
a standard secondary voltage of 240/416 or 240/480, 
50-cycles, and Norway with a 240-volt, 50-cycle un- 


grounded system. As the problem of the higher utiliza- 
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tion voltages is being discussed actively in the United 
States, and as the European countries have had con- 
siderable experience in the use of higher voltages for 
domestic and commercial purposes, the safety experi- 
ences which have resulted in the development of CEE 
safety standards may be of considerable importance to 
the United States in consideration of the problem of 
higher utilization voltages. Results available at present 
are not conclusive. It may be well worth while to at- 
tempt to assemble safety data based on experience of 
the European countries with 220-volt-to-ground supply. 


PROBLEMS OF MUTUAL INTEREST 


Grounding 

Probably the most frequently debated subject in the 
field of electrical safety in Europe, as it is in the United 
States, is that of the grounding of exposed metal parts 
of electric equipment. There are three recognized so- 
lutions to this problem, but there is little agreement as 
to which method is best. 

1. Grounding of frames of equipment by means of 
a grounding conductor in the cord connected through 
grounding plugs and receptacles to a grounding con- 
ductor in the wiring system. In some countries (Ger- 
many and Switzerland, particularly) the wiring regula- 
tions require the installation of grounding receptacles 
on all new wiring. Appliances may be equipped with 
three conductor cords and a grounding plug. Fixed 
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appliances, such as ranges and water heaters, are gen- 
erally required to be grounded, either by a separate 
grounding conductor or by interconnection of the 
frames to the service neutral. Grounding of hand ap- 
pliances such as irons, hotplates, tools, motor-driven 
kitchen appliances, etc., may be required by the nature 
of their handling. 

2. Double insulation or reinforced insulation is ac- 
ceptable by some authorities, and preferred by others. 

3. So-called “nulling” may be acceptable. This in- 
volves either the use of the service neutral for ground- 
ing, or the use of leakage current circuit breakers. The 
latter are, in effect, voltage-actuated circuit breakers 
which function when the voltage to ground on the 
frame of the appliance or equipment exceeds a prede- 
termined value—generally in the order of 50 volts. 

It was estimated that some 80% of the appliances in 
use do not conform to either methods | or 2. There- 


) 


fore, there is a growing trend toward the use of method 
3 on existing installations. 

The experts are about equally divided in their opin- 
ions regarding the relative merits of methods | and 2. 

In order that there be complete understanding of ap- 
pliance classifications for application in accordance 
with the method of protection, the following definitions 
have been developed. 


1. Functional insulation denotes the insulation nec- 
essary for the proper functioning of the equipment and 
for basic protection against electric shock. 

2. Protecting insulation denotes an insulation pro- 
vided in addition to functional insulation in order to 
ensure protection against electric shock in case of break- 
down of the functional insulation. An insulating en- 
closure may form part of a protecting insulation. 

3. Double insulation denotes insulation consisting of 
a functional insulation and an independent protecting 
insulation. 

4. Reinforced insulation denotes an improved func- 
tional insulation with such mechanical and electrical 
qualities that it provides the same degree of protection 
against electric shock as double insulation. An insulat- 
ing enclosure may form part of a reinforced insulation. 


5. Extra insulation denotes either double insulation 
or reinforced insulation, or a combination thereof. 


Appliances are classified as follows: 

Appliance of Class 0 denotes an appliance with func- 
tional insulation only, but not intended to be 
grounded. 

Appliance of Class I denotes an appliance with func- 
tional insulation and therefore intended to be grounded 
if necessary. 

Appliance of Class II denotes an appliance with extra 
insulation and therefore not intended to be grounded. 

Appliance of Class III denotes an appliance designed 


for connection to extra low voltage. 


There appears to be an increasingly grave doubt in 
the minds of many of the safety experts in Europe 
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about the efficacy of grounding as a means of protection 
of persons using portable appliances—and tools—against 
the hazard of shock. The trend appears to be toward de- 
pendence on double or reinforced insulation. 


Licensing of Electricians and Contractors 

In the discussion of the regulations in effect in the 
various countries, there is mention of the licensing re- 
quirements of some of them. I have not attempted to 
prepare an analysis of this phase of the problem be- 
cause I am sure that my data is incomplete. If of suf- 
ficient interest, this can be rectified at some future time. 

For the present, I observe a gradual trend toward 
licensing requirements both for electricians and for con- 
tractors. Such licensing requirements, where manda- 
tory, particularly in the Scandinavian countries, are 
quite severe as measured against the standards in the 
United States. This applies both to academic as well as 
mechanical performance requirements. 

Because of the recognized possibilities of misuse and 
abuse of the power to grant or withhold licenses, and 
the consequent effect upon the industry and the econ- 
omy, every effort is made to assure impartiality in the 
issuance of licenses. The primary objective of impar- 
tiality is sought through the maximum separation of a 
competent and informed license-granting authority 
from pressures from government agencies and those en- 
gaged in the electrical insulation business. 


Protection of Low-Voltage Services 

The increase in the use of secondary networks and 
the resulting increases in available service fault currents 
have led to a considerable use of fuses to provide ade- 
quate short-circuit interrupting capacity for the protec- 
tion of small air circuit breakers. Circuit breakers in 
general domestic use have interrupting capacities of 
about 1,500 amperes. Some consideration is being given 
to increasing the requirements for interrupting ratings, 
but this has not generally {been done. 

A considerable amount of trouble has been experi- 
enced due to a lack of co-ordination of fuse and circuit 
breaker characteristics. It was reported that, in many 
cases, customers have jumped the fuses to prevent 
nuisance outages. Some manufacturers are taking steps 
to, or already have developed circuit breakers of higher 
interrupting ratings. 


Color Identification of Grounding Conductor 

There are about as many ideas for the proper color 
identification of the grounding conductor as there are 
countries participating in CEE. It is recognized, how- 
ever, that it is essential to international trade that a 
standard on this subject be established. The United 
States standard of green is gathering some support. The 
trend seems to be toward a 2-color combination of 
green and yellow, to compromise between the advocates 
of these individual colors. This subject is of importance 
to American manufacturers who are exporting as- 
sembled equipments such as machine tools, appliances, 
and tools. 


Price, Michener—Electrical Safety Regulations 73 





Promotional Plans 

It is encouraging that some of the European coun- 
tries are directing promotional efforts toward a greater 
utilization of electric energy. These programs to date 
are largely educational and are directed toward teachers 
in the schools. However, some direct promotional work 
on electric cooking, water heating, etc., is aimed at the 
public. Adequate wiring, because of the higher utili- 
zation voltages, has not yet become a general problem. 
In general, it appears that domestic utilization of elec- 
tric energy is some years behind that in the United 
States. The reasons appear to be largely the costs of 
energy and the appliances or utilization equipment 
which are priced considerably higher in relation to in- 
come than in the United States. 

Che Europeans are greatly interested in the promo- 
tional activities carried on in the United States. Much 
information has been supplied to them, but they should 
be kept well informed. By keeping them informed on 
our promotional activities directed toward greater use 
of electric energy, the promotional plans in some of the 
European countries may be strengthened and _ local 
markets for electrical products expanded. 


OBSERVATIONS 


[THERE IS A CONSIDERABLE AMOUNT Of data presented 
with this article. Some of the data will be of interest 
to certain segments of the electrical industry, and some 
to others. Certainly, one basic thought emerges from 
the data and the discussions—electrical safety is a world- 
wide problem, and no one has all the answers. 

Safety standards developed in Europe have as much, 
and probably more influence on safety standards that 
are made effective throughout the world than any 
others. Furthermore, those safety standards have a pro- 
nounced effect upon international trade. 

It is generally recognized that the use of electric en- 


ergy by the public should be regulated in some orderly 
manner to assure the public of reasonable safety in its 
use. Throughout the paper, the recognized need for 
uniformity of regulations has been stressed. This need 
is obvious for the maintenance of a free and open mar- 
ket for reasonably safe electrical products so that the 
public may realize the maximum economic advantage 
in the use of the labor-saving and comfort-producing 
products developed by the electrical industry. 

Equally important is the need for recognition of pub- 
lic acceptance. It is the aim of all safety-minded engi- 
neers and scientists to achieve the highest degree of 
safety commensurate with utility and cost of a product. 
Some safety experts may tend too far toward achieve- 
ment of the ultimate goal of absolute safety. We know 
that this is impossible to attain. Therefore, regulations 
must not be so rigorous as to be impractical and, thus, 
defeat their own purposes. 

It is encouraging to observe a trend toward, although 
by no means general acceptance of, the recognition of 
reasonable safety through the greater use of perform- 
ance criteria instead of fixed design requirements in 
safety standards, both here and abroad. Obviously, it is 
safe performance that we seek, leaving the manufac- 
turer freedom of design to accomplish this objective 
and the user a freedom of choice of competing products. 

Our final observation deals with “quality.” Police 
power may logically be applied to assure the protection 
of the public against hazards with which they may be 
unfamiliar by imposing minimum standards of per- 
formance for reasonable safety. “Quality” or “ade- 
quacy” beyond that which is needed for reasonable 
safety is a matter for the market place. Surely, volun- 
tary standards of quality, particularly for specific appli- 
cations and purposes, are quite in order. They should 
not, however, be made part of the regulatory system 
where conformity is a legal requirement. 





Com pact Computer 
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Autonetics’ Recomp is a small, general purpose, 
digital computer that offers superior operational per- 
formance with exclusive size, weight, and power ad- 
vantages. 

Key features of the solid-state Recomp are its com- 
pact magnetic memory disk having a 4,096-word capac- 
ity, high-speed photoelectric tape reader, electric type- 
writer, paper tape and decimal display readout, built-in 
floating point arithmetic, and simplified programming. 
The computer weighs just 197 pounds and operates 
from any standard 115-volt power source. 


Autonetics, electromechanical division of North 
American Aviation, Inc., developed the USS Nautilus 
and Skate inertial navigation systems. 
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Automatic Angle Control on Synchronous Machines 


V. A. KINITSKY 
MEMBER AIEE 


HE ABSORPTION of reactive power by synchro- 
T nous machines, particularly with low short-circuit 
ratio, can be difficult, and voltage control alone at the 
machine terminals cannot provide stable operation of 
the underexcited machines. 

It is logical to use the power angle—angle between the 
equivalent field excitation voltage and the voltage at 
the infinite bus—as an intelligence for the excitation 
control of the synchronous machines operating close 
to their stability limit. 

The block diagram of automatic control of the power 
angle is shown in Fig. |. The rotor displacement angle 
indicator is actuated by the terminal voltage E,, arma- 
ture current / and field current /,. The indicator shaft 
is coupled to the shaft of the potentiometer supplied 
from the d-c control bus. The voltage output of the 
potentiometer is proportional to the internal angle 
of the machine §,. The second potentiometer is sup- 
plied from the same d-c control bus and its voltage 
output is manually set proportionally to the desired 
power angle $,. The error signal proportional to the 
difference 8-8, is fed into the first control circuit of a 
magnetic amplifier. 

The impulse proportional to the phase angle be- 
tween the terminal voltage and the infinite bus is 
transmitted through the transmission line by the car- 
rier current transmitter installed at the location of the 
infinite bus. This signal is received by the carrier cur- 
rent receiver installed at the generating station and is 
fed into the phase-angle meter producing a shaft de- 
flection proportional to the phase angle. The shaft of 
the phase-angle meter is coupled to the shaft of the 
potentiometer R, and a voltage proportional to the 
phase angle 8, is applied to the second control winding 
of the amplifier. The bias windings of the amplifier 
are adjusted to provide a minimum output at 3; + 4, 
== 6. 

The output of the amplifier can be used for excita- 
tion control in three ways: (1) independent action on 
the excitation simultaneously with the voltage regu- 
lator, but contrariwise to it; (2) selective action on the 
excitation either by the power-angle control o1 by the 
voltage regulator; and (3) modifying the desired value 
of the voltage regulator setting by the angle control. 

The automatic control of the power angle associated 
with direct- or indirect-acting voltage regulators can 
be used for operation of the machines in the dynamic 
stability region because in this stage the excitation is 
under the angle control with high dynamic response. 
Changes in the system reactances, because of line switch- 
ing, bus separation, fault clearing, etc., will be con- 
sidered by the phase-angle meter automatically and a 
manual reset of the regulator is not required. 
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Fig. 1. Block diagram of automatic control of total angle be- 
tween the internal voltage of the generator and the infinite bus. 


The following conclusions can be drawn: 

1. The internal angle and the phase angle are the 
natural parameters upon which depends the stable 
operation of the synchronous machine. Using these 
angles as the intelligence for the excitation control 
will permit utilization of the total capability of the 
machine under different load conditions without jeop- 
ardizing the operation. 

2. The internal phase indicator and the phase-angle 
meter combined with a set of potentiometers can be 
used as the angle-error detector in the automatic angle 
control. 

3. The angle control can be combined with the volt- 
age regulator action upon the machine excitation in 
different ways depending on the regulator type. 

4. Changes in the system reactances are taken into 
consideration automatically and the regulator should 
not be reset manually. 

5. The direct- and indirect-acting voltage regulators 
combined with the angle control can be used for syn- 
chronous machines operating in the dynamic stability 
region. 





Digest of paper 59-23, ‘Automatic Control of Internal Angle on Synchro- 
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Co-operative British Work 


on Insulating Materials 


W. DEVENISH 
MEMBER AIEE 


Increased emphasis is being placed on co- 
operation between Great Britain and the United 
States in the investigation of insulating mate- 
rials. Efforts made by two British organizations 
—the Electrical Research Association and the 
British Standards Institution—are described. 


ECENTLY efforts have been made in the field 

of insulating materials to improve liaison be- 

tween work in progress in the United States and 
in the United Kingdom. Therefore, it is thought that 
the following brief survey might prove of some in- 
terest. Obviously this survey cannot deal with the vast 
amount of work in progress within laboratories of com- 
mercial organizations, but it is reasonably comprehen- 
sive in respect to work organized co-operatively. 

Iwo organizations are concerned with arrangements 
of this kind in Great Britain—the Electrical Research 
Association (ERA) and the British Standards Institution 
(BSI). The BS! is concerned primarily with issuing 
Standard Specifications for materials and equipment 
produced or used within the British Isles, together with 
test codes and codes of practice dealing with the test- 
ing, selection, installation and/or maintenance of such 
materials or equipment. These Standards are prepared 
and considerable attention 


by technical committees 


is always given to international recommendations 


wherever such exist. The BSI has one technical com- 
mittee responsible for all insulating materials and some 
10 subcommittees, many of them established for over 
35 years, each committee dealing with a_ particular 
material or a very closely allied group of materials or 
tests. A list of the materials and tests covered by these 
committees is shown in Appendix I. 

Where anything more than a comparatively minor 
investigation is needed to establish the necessary data, 
requests are passed from the BSI to the ERA, which 
deals with these and also with requests that arise 
from its own work. Sometimes the resulting informa- 
tion is passed to the BSI in the form of a short state- 
ment relating to the particular clause, etc., on which 
advice has been sought. On other occasions the ERA 
prepares proposals for the revision of an entire Stand- 


A special article recommended for publication by the AIEE Electrical 
Insulation Committee. 


W. Devenish, British liaison representative on the AIEE Electrical In- 
sulation Committee, is with the Electrical Research Association, Leather- 
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ard and these are accepted by the BSI as a basis for 
discussion. 

In this way, the ERA has been primarily responsible 
for the technical content of 32 of the 35 British Stand- 
ards relating to insulating materials. 

The ERA has a staff of some 300 and laboratories 
well equipped to carry out investigations of this type. 
In addition, it has a long-established committee organi- 
zation, with representation from the whole of the 
electrical industry, which not only advises on the work 
in the ERA laboratories but undertakes a considerable 
amount of work within the industrial laboratories con- 
cerned. Appendix II outlines the ERA committee 
structure for dealing with insulation. Section A is con- 
cerned with the immediate industrial matters, 
including the preparation of specifications, while Sec- 
tion L deals with more fundamental problems relating 
to solid and gaseous insulation. Section E deals with 
both aspects. 


more 


In the following outline of work currently in prog- 
ress, unless it is otherwise stated, this is being carried 
out under the aegis of the ERA. 


SOLID INSULATING MATERIALS 


INTEREST IN TEXTILE MATERIALS is at present mainly 
concentrated on the behavior of Terylene (Dacron), 
both varnished and unvarnished. Work has been in 
progress for several years to establish a suitable range 
of tests to assess the thermal aging properties of the 
material and, although it is still not possible to draw 
any firm conclusions, certain broad outlines have been 
established. Part of the investigation is, of course, 
concerned with the effect of hydrolysis, and this has 
been done on both varnished and unvarnished fabric 
and unvarnished yarn, the latter in an attempt to iso- 
late the change due to the material itself. 

In parallel with this investigation, work is in prog- 
ress on the drafting of a specification for varnished 
Terylene and it is hoped that this will be incorporated 
into an omnibus document also including cotton, silk, 
and nylon. 

In the existing British Standard for varnished cot- 
ton, 25 breakdown strength tests are required and five 
5-position jigs, similar to those used by the American 
Society for Testing Materials (ASTM), are suggested. 
Some difficulties in conducting this test have been 
experienced as the result of interaction between the 
various electrodes. The ERA has recently prepared a 
document indicating how to avoid these difficulties and 
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suggesting a convenient way of arranging automatic 
isolation of electrodes on which failure occurs. 

The ASTM corrosion liability test—in which the spec- 
imen is laid on a glass cylinder, and copper wires to 
which a d-c potential is applied are laid across the top— 
has been modified to enable sleeving to be tested by be- 


ing threaded over the wires and then laid across a cop- 
per foil placed on the glass cylinder. This has proved a 
very searching test and, as the reduction in tensile 
strength of the copper wire as the result of corrosion is 
determined quite readily by normal techniques, a nu- 
merical assessment of corrosion properties has been 
obtained. The basic principle is now being applied to 
other materials. 

Recent work on papers for insulating purposes has 
been restricted to those used in capacitors and, arising 
out of an occasion on which considerable trouble was 
caused by harmful impurities which were not water 
soluble, a test has been developed in which a trichlor- 
ethylene extract is used. This again enables a reduction 
in resistivity to be assessed numerically. 

Insulating varnishes have been investigated by 
means of various types of coil, the performance of 
the varnish being assessed by mechanical bonding of 
the coil after sectioning or by the ingress of moisture 
causing capacitance and “tan 8” changes in the windings 
of the coil. In addition, a bonding test has been de- 
veloped in which the bond strength is measured in a 
normal tensile strength tester. 

In the course of the investigation using coils, differ- 
ences in performance of coils with nominally identical 
enamels were established, as well as evidence of differ- 
ence in self-bonding characteristics. 

Work has been in progress for a number of years to 
establish the interaction between various impregnating 
varnishes and transformer oil. 

Work on sheet materials has been concerned mainly 
with the development of new Standards and the re- 
vision of existing ones; the materials dealt with being 
nonignitible and self-extinguishing boards with asbes- 
tos cement base, press paper and pressboard, phenolic- 
bonded asbestos paper sheets, and phenolic-bonded 
cellulose paper sheets and tubes. In all these materials 
particular attention has been given to the international 
recommendations for standard conditioning, 
absorption, and insulation resistance tests. 

The Commission 
(IEC) request that the American proposals relating to 
twisted wire aging tests on enameled wires be examined 


water 


International Electrotechnical 


has resulted in a series of “round robin” tests following 
in every detail the American recommendations. In 
one series of tests there appeared to be doubt as to 
whether a straight line was the appropriate way to con- 
nect the results, and a curve, showing reduced time at 
lower temperatures, appeared to fit the experimental 
results more satisfactorily. Further tests at low temper- 
atures however, have changed the picture and a straight 
line now seems likely to be satisfactory.. 

The ERA recommendations for methods for deter- 
mining impact strengths of insulating materials were 
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drafted some 25 years ago and covered a considerable 
range of methods and test specimens. This field has now 
been reviewed and a restricted range of tests has been 
chosen and recommended for future use. The document 
includes a dissertation on the factors to be considered 
when selecting the test appropriate to a particular oc- 
casion, 

An ASTM article! was found particularly interesting 
here in England, as the technique of using an increase 
in temperature of the specimen over that of the oven as 
the criterion of ignition had already been investigated 
here and found to be a promising proposal. The exten- 
sion of this technique is being attempted, to deal not 
only with materials but with insulation taken from 
completed equipment. This extension, which is being 
explored by a committee of the BSI, is too new for its 
success to be estimated. 

Although the ERA and many others in the United 
Kingdom do not entirely agree with the proposed IEC 
test for tracking, it has designed equipment for carrying 
out the test quite automatically. Control is provided of 
the drop size, the drop rate, the applied voltage, and the 
characteristics of the relay which decides the end point 
of the test. It is intended to carry out investigations on 
the effect of varying these matters in the hope of finding 
ways to improve the test. 

Meanwhile, the BSI has been concerned with the ver- 
sion of the LEC test adopted by the International Com- 
mission on Rules for the Approval of Electrical 
Equipment (CEE), which is in the process of being 
introduced into British Standards. A specially formed 
BSI committee has been conducting “round robin” 
tests on an urgent basis and has made proposals for 
using the test to differentiate between wood-flour-filled 
phenolics, asbestos-filled phenolics, and high grades of 
track-resistant materials. 

In the last few years, the ERA has surveyed British 
practice in the measurement of electric strength, power 
factor, and permittivity. The findings on electric 
strength have been adopted as a British Standard, the 
contents being in accord with the latest IEC proposals. 
In the case of power factor and permittivity, this stage 
has not yet been reached, but ERA proposals have been 
put to the BSI and to the appropriate working group 
of the IEC. The latest draft prepared for the IEC in- 
cludes the majority of the ERA proposals. Through I. 
G. Easton, the representative of the United States on 
the IEC working group, the ERA proposals have also 
been made available to the appropriate ASTM com- 
mittee. 


INSULATING OILS 


AT THE REQUEST of the IEC, an investigation was made 
of the influence of electrode shape on the electric 
strength of insulating oils; the results support the adop- 
tion of spherically shaped electrodes in any interna- 
tional test. 

A series of inhibited and uninhibited oils have been 
the subject of service trials for a number of years. They 
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were filled into groups of nominally identical and 
parallel-loaded transformers. A main object of the work 
is to examine the merits of various testing methods 
which have, from time to time, been proposed for assess- 
ing the deterioration of inhibited oils in service. So far 
very little significant change in the oils has been indi- 
cated, although the working temperatures of the trans- 
formers have been artificially raised by heat insulation 
of their tanks. However, the opportunity has been 
used to establish and, in some cases, improve the re- 
producibility of some of the tests as between labora 
tories. 

Some years back it was considered unlikely that fur- 
ther progress could be made in preventing the deteri- 
oration of insulating oils in service without a more 
fundamental knowledge of the mechanisms involved in 
this deterioration. Consequently, three fundamental 
investigations have been initiated. In one of these a new 
method of studying the oxidation of the low-tempera- 
ture liquid phase has been developed, based on the exo- 
thermicity of the oxidation reactions. The reaction be- 
tween dissolved oxygen and the hydrocarbon is induced 
photochemically and the heat produced is measured by 
means of a thermocouple and taken as a measure of the 
extent of oxidation. The method enables the life of the 
radicals involved to be calculated. It has also been 
possible to calculate the absolute rate constants for the 
propagation and termination reactions, together with 
the activation energies involved in each step. 

The second of these three investigations has deter- 
mined the kinetic relationships for the oxidation of 
cyclohexene and ethyl benzene, using copper acetate, 
acetyl acetonate, and stearate as soluble metal cata- 
lysts. The effect of these catalysts on the hydroperoxide 
formed has also been investigated. 

Che third investigation involves a comparison of the 
various methods now used for testing oxidation of in- 
sulating oils, as well as a more fundamental investiga- 
tion of the mechanisms by which the copper affects the 
oil. 

This work has been complemented by investigations 
in three industrial laboratories to compare the behavior 
of metallic copper and organic copper salts as catalysts 
in oxidation tests. The work is providing a valuable 
insight into the probable mechanism of oil oxidation 
in service, and is expected to lead to more accurate and 
more precise methods for the assessment in the labora- 
tory of the probable field behavior of oils. 

Since World War II, the IEC has been actively de- 
veloping an international test for oxidation of insula- 
ting oil, and the United Kingdom, through the ERA, 
has had a particularly active group of investigators, 
working in some six laboratories, whose contribution 
has been described as the most important from any 
country, Efforts are continuing with the aim of reduc- 
ing the duration of the test and improving its repeat- 
ability and reproducibility. Contact with the United 
States has been maintained through F. M. Clark, who 
is a member of the IEC permanent subcommittee re- 


sponsible for this project. 
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Appendix I 


BSI Committees for Insulating Materials and Tests 


Asbestos Tape 

Bituminous Filling Compounds 

Ceramic Electrical Insulating Materials 
Classification of Insulating Materials 

Composite Boards for Switchboards 

Ebonite 

Electric Strength Tests 

Insulating Sleevings 

Laminated Synthetic-Resin Bonded Sheet 
Man-Made Fiber Materials 

Methods of Test for Permittivity and Power Factor 
Molded Insulating Materials for General Accessories 
Molded Material for Use at Radio Frequencies 
Moldings for Use at High Temperatures 

Pape 

Pressboard 

Pressure-Sensitive Self-Adhesive Tapes 

Synthetic Resin Varnished-Paper Tubes 

Fests on Finished Moldings 

Tracking Tests 
Untreated Cotton Tape 
Varnish 

Varnished Cloth and Tapes 


Vulcanized Fiber 


Appendix If 


ERA Committees on Insulation 


Section A, Solid Materials 


Varnished Cloth and Sleeving 
New 
Papers 
New 
Filling Compounds 


Fabrics 
Types of Varnish 


Lac 

Asbestos Cement Boards 

Pressboard and Vulcanized Fiber 
Laminates 

Enameled Wires 

Fiber-Covered Wires 

Self-Supporting Films and Extrusions 
Mica and High-Temperature Materials 
Plastics 


Section E, Liquid Materials 


Chemical and Physical Characteristics 
Investigations for IEC 

Supervision of Field Trials on Transformer Oil 
Oxidation Researches 

Electrical Characteristics 


Section L, Materials in General 


Dielectric Losses 

Electric Strength 

Dielectric Properties and Solid Structure 
Capacitors 

Electric Strength of Gases 

Mechanical Properties 


REFERENCE 
1. Proposed Method of Test for Defining Noncombustibility of Building 


Materials. Bulletin, American Society for Testing Materials, Philadelphia, 
Pa., no. 220, Feb. 1957, p. 33. 
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INSTITUTE ACTIVITIES 


AERIAL VIEW of $30 million 11-block-long International Arrival Build- 
ing and Airline Wing Buildings, Terminal City, New York International 
Airport. The Arrival Building, with its 362,000 square feet of floor 
space, houses all customs, health, and immigration inspection services, 
as well as a restauvrant and cocktail lounge, coffee shop, snack bar, 
barber shop, book store, florist, jewelry shop, waiting rooms, and press 
accommodations. The two Wing Buildings, comprising 230,000 square 


Winter General Meeting Will Feature 


One of AIEE’s Largest Technical Programs 


THE AIEE Winter General Meeting to be 
held at the Statler-Hilton (meeting head 
quarters) and the Sheraton-Atlantic Hotels 
New York, N. Y., January 3l—February 5, 
1960, will feature one of the largest techni 
cal programs in the history of the Institute. 
The social activities, for which the Winter 
General Meeting is well known, will again 
be outstanding. A group of varied and 
interesting inspection trips has been ar 
ranged, closely allied with the technical 


sessions. 


General Session 


During the general session, the Insti- 
tute’s Edison Medal will be awarded to 
J. F. Fairman, vice-president of the Con- 
solidated Edison Company of New York, 
Inc., for outstanding performance in im- 
proving the design of large electric 
power systems; for farsighted leadership in 
atomic power development; and for unre 
mitting efforts to improve the engineering 
profession. A feature of the meeting will 
be the presentation of the 1959 John Scott 
Award to D. A. Lyon, of Woodbridge, 
Conn., for his invention of the method of 
producing the first optical coatings for the 
reduction of light reflection. The AIEE 
Prize Paper Awards will also be presented 
at this time. President J. H. Foote will 
open the session with his report to the 
members of the Institute. 


Registration Fees 


The Board of Directors has found it 
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necessary to establish a new schedule of 
registration fees for General Meetings. 
The full-week registration fee for mem 
bers will be $6 and for nonmembers, $10. 
In addition, there will be a $2 fee for 
each lady. No fee will be charged for 


students as has been the custom in the 


past. This year, there will be no I-day 
registration fee for anyone. 


MOORE - McCORMACK 
LINE’S S.S. BRASIL. 
Moore-McCormack will 
be host to AIEE mem- 
bers and guests dur- 
ing an inspection trip 
planned for the Insti- 
tute’s Winter General 
Meeting on Wednes- 
day, February 3, 1960. 


Institute Activities 


Courtesy of The Port of New York Authority 


feet of floor space, house ticket counters, lobbies, and offices for 14 
foreign-flag airlines and a consolidated service for handling passengers 
on other foreign-flag lines. Four double-decked arcades provide 1,000 
feet of enclosed passage to 24 aircraft positions. A 4,000-foot-long 
open observation deck extends the full length of the buildings and 
arcades at the third floor level. AIEE members will be given a tour on 
Thursday, February 4, during the Winter General Meeting. 


Informal Tea 


This social gathering betore the formal 
program begins has been enjoyed by more 
and more persons each year. This year, 
the informal tea will be held Sunday aft- 
ernoon, January 31, from 4 p.m. to 6 p.m. 
in the Ballroom of the Statler. There will 
be no charge. 





from 2 p.m., the registration facilities 
will be open for those who wish to avoid 


the Monday morning rush 


Hotel Reservations 


Blocks of rooms have been set aside at 
the Statler and Atlantic 
Alpin) and nearby hotels for members 


(formerly M« 


and guests attending the meeting 
Requests for reservations should be sent 
to the following hotels at the daily rates 


indicated 


Hotel Statler-Hilton (meeting headquarters), 
th Ave 32nd St. to 33rd St 


$ 8.00 to $15.00 


11.00 to 20.00 
15.00 to 25.00 


Single Room 
Double Room 
Twin Bedroom 


Hotel Sheraton-Atlantic (formerly McAlpin), 
Broadway and $4th St. (also used for meetings) 


$ 8.50 to $14.00 
12.00 to 17.00 
14.00 to 18.00 


Single Room 
Double Room 
Twin Bedroom 


All rooms have private bath and the 
rates quoted are subject to a 5% New 
York City hotel room tax. 

\ request for reservations should be 
made to only one hotel and specific refer 
ence to the AIEE meeting should be 
made. If the request cannot be filled, the 
hotel will automatically refer it to the 
Hotel Accommodations Committee whose 
duty it is to obtain a similar reservation 
at another nearby hotel. The hotel will 
confirm each request directly to the per 
sons attending the meeting. Because of 
crowded conditions in New York hotels, 
it is suggested that reservations be made 
for arrival on Sunday to avoid delays 
in registration and the unavailability of 
rooms in the early morning of subse- 
quent days. 

One of the social highlights of the Win- 
ter General Meeting will be the Smoker 
on Tuesday evening, February 2, in the 
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PREPARATION of “hot 
cell’ apparatus for ex- 
periment involving 
highly radioactive ma- 
terial at Brookhaven 
National Laboratory, 
Upton, N. Y. Previous 
experiments have con- 
taminated the cell and 
the equipment in_ it. 
This makes protective 
clothing necessary for 
the worker at the left. 
An inspection trip to 
the Laboratory will be 
held Thursday, Febru- 
ary 4, during the AIEE 
Winter General Meet- 
ing. 


grand ballroom of the Hotel Statler. Here 
will be found good food, good fellowship, 
and top quality entertainment. 

The seating capacity has been reduced 
from previous years to permit 4 greatet 
amount of comfort and better average 
enjoyment by the guests. For this reason, 
it is strongly recommended that requests 
for tickets be sent in at an early date. 
The price of the ticket will be $11.50 and 
requests should be addressed to “AIEE 
Smoker Committee” at 33 W 39th St., New 
York 18, N. Y., and accompanied by checks 
made payable to “Special Account, Secre- 
tary, AIEE.” 


Dinner-Dance 


The Dinner-Dance will be held Thurs- 
day evening, February 4, in the Hotel Stat 
ler. Dress will be formal. Write soon for 
reservations for tables for 10. The price 
this year is $13.50 per ticket and requests 
should be sent to “AITEE Dinner-Dance 
Committee” at 33 W. 39th St., New York 
a -M: XY. 
payable to “Special 
AIEE.’ 


accompanied by checks made 
Account, Secretary, 


Inspection Trips 


A program of inspection trips of 
both technical and general interest has 
been arranged for those attending the 
Winter General Meeting. Since the num 
ber of persons who may be accommodated 
on each of these trips is limited, members 
who are interested are urged to make ar- 
rangements and obtain full details at the 
Inspection Trips desk immediately after 
registering. Tickets are required for all 
trips. 

Anaconda Wire and Cable Company, 
Hastings on Hudson, N. Y. (Tuesday aft- 
ernoon). The new EHV Cable Research 
Laboratory contains the finest of equip- 
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ment for the development of high-volt- 
age and extra-high-voltage cables, joints, 
and terminals. Major apparatus includes 
750,000-volt a-c cascade transformer set; 
150,000-watt-second, 3,000,000-volt impulse 
generator; and unique assembly of equip- 
ment to conduct simultaneous cyclic-load 
ing overvoltage aging tests on 150-foot 
lengths of full-sized commercial 400,000 
volt cable. Building is constructed as a 
high Faraday cage and is equipped with 
radiant heating integrated with the 
shielding system and atmospheric control. 
(See Electrical Engineering, June 1959, 
pp. 624-30.) 

{storia Generating Station, Consolidated 
Edison Company of New York, Inc., New 
York, N. Y. (Tuesday afternoon). Astoria 
station, newest and most efficient of Con 
Edison’s 12 steam electric generating 
plants, is on the tidal East River in the 
Borough of Queens. 

Ground was broken for the station in 
May 1951. Of the six generating units 
called for by its ultimate design, three are 
now in operation. Two of these are of 
180 mw capacity (October 1953, March 
1954) and the third (September 1958) has 
a nameplate rating of 335 mw. Construc 
tion of a fourth unit of 340 mw is sched- 
uled for completion in December 1960. 

Astoria is equipped to burn coal, oil, o1 
natural gas. Of particular interest are the 
damper and nozzle arrangements to com 
pensate for the station’s relatively short 
stacks (because of nearby LaGuardia Air 
port), the 3-section DeLong prefabricated 
coal dock, and the most modern of ait 
pollution control equipment. 

The electric station is part of a $12-acre 
complex of utility facilities which includes 
a major distribution point for natural gas 
from the Gulf Coast used by Con Edison 
and other gas utilities in the metropolitan 
area, extensive standby and peak-load gas 
manufacturing facilities, the North Queens 
bulk-power electric switching station, a 
fuel oil tank farm, and Con Edison's fa- 
mous 2,000,000-ton capacity coal storage 
yard. 

Bell Telephone Laboratories, Murray 
Hill, N. J. (Tuesday afternoon). The 
group will assemble in the Arnold Audi 
torium at 2 p.m. There will be a talk by 
A. R. Brooks, publication manager, New 
Jersey, describing the Laboratories, their 
place in the Bell System, and their 
operations in research and development. 
Following this, there will be a lecture on 
one of the new developments in the trans- 
mission field. 

Small groups will visit a cross section of 
different laboratories to present a broad 
picture of the scope of science covered by 
the Laboratories. 

Bus leaves Statler at 12:45 p.m., returns 
at 5:15 p.m. Reservations $2. 

Bergen Generating Station, Public Serv- 
ice Electric and Gas Company, Ridgefield, 
N. J. (Wednesday morning). Public Serv- 
ice Electric and Gas Company's new Ber- 
gen Generating Station is one of the 
company’s chain of eight generating sta- 
tions now in service or under construc- 
tion. The initial two 290,000-kw units are 
the largest single units in the company’s 
generating system and bring the total 
generating capacity of the system to more 
than 3,150,000 kw. 

The new generating units are the first 
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AIEE-IRE-ASQC-EIA Symposium on 
Reliability and Quality Control* 
Statler Hilton Hotel 

Washington, D. C 

January 11-13. 1960 


Winter General Meeting* 
Hotel Statler 

New York, N. ¥ 

January 31-February 5. 1960 


AIEE-IRE-U of P Solid State Cir- 
cuits Conference* 

University of Pennsvivania 
Philadelphia, Pa 

February 10-12. 1960 


Engineering Aspects of Magneto 
hydrodynamics Conference* 
University of Pennsylvania 
Philadelphia, Pa 

February 18-19, 1960 


AIEE-IRE-AEC-NBS Scintillation 
Counter Conference* 

Shoreham Hotel 

Washington, D. C 

tebruary 25-26. 1960 


AIEE-ASME-II] of T American 

Power Conference 

Sherman Hotel 

Chicago. Il. 

March 30-April 1, 1960 

(Final date for TP—closed, tCP Syn 
Jan. 15, CPMs—Jan. 25) 


EJC Nuclear Congress 
New York Coliseum 
New York. NY 

April 3-8 1960 


Southwest District Meeting 
Shamrock-Hilton Hote! 

Houston, Texas 

April 4-6 1960 

(Final date for +TP—Jan. 4, DPMs— 
Jan 29) 


Electrical Engineering in Space 
Technology Conference 

Hotel Baker 

Dallas Texas 

April 12-14, 1960 

Final date tor tTP—Jan 12, 
Syn.—fJan. 26, CPMs—Feb 5) 


East Central District Meeting 
Daniel Boone Hote! 
Charleston, W Va 

April 12-14 1960 

(Final date for tTP~—Jan 
DPMs—Feb 5) 


AIEE-ASME Railroad Conterence 
Penn-Sheraton Hotel 

Pittsburgh, Pa 

April 13-14, 1960 

(Final date for tTP—Jan. 14, ~CP 
Syn.—Feb. 8, CPMs—Jan. 29) 


AIEE Future Meetings 


AIEE-ASME-IRE Automatic Tech- 
niques Conference 
Sheraton-Cleveland Hotel 
Cleveland, Ohio 

Apri} 18-20, 1960 

(Final date for +TP—Jan. 19, tCP 
Syn.—Feb. 2, CPMs—Feb. 12) 


“aper and Pulp Conterence 
University of Florida 
Tallahassee, Fla 

April 21-22, 1960 

(Final date tor +TP—Jan. 2 
Syn.—Feb 5, CPMs—Feb 16) 


2, 1CP 


Rubber and Plastics Conterence 
Sheraton-Mayflower Hotel 

Akron, Ohio 

April 25-26, 1960 

(Final date for tTP—Jan. 26, {CP 
Syn.—Feb 10, CPMs—Feb 19) 


Great Lakes Districts Meeting 
Pfister Hotel 

Milwaukee, Wis 

April 27-29 1960 

(Final date for +TP—Jan. 28, DPMs 
—Feb. 22) 


North Eastern District Meeting 
Sheraton Biltmore Hote! 
Providence. R_ 1 

Mav 2-4 1960 

(Final date for +TP—teb. 2, DPMs 
- Feb 26) 


AIEE-IRE-ACM Western Joint Com- 
puter Conterence 

Jack Tar Hotel 

San Francisco Calit 

May 35 1960 

(Final date for tnitial Drafts— 
closed, Final Drafts—March 1) 


Spring Textile Conterence 

Georgia Tech 

Atlanta, Ga 

May 5-6, 1960 

(Final date for +TP—Feb. 5, *CP 


+ 


Syn.—Feb. 19, CPMs—March 1) 


AIEE-IRE-EIA-WCEMA Electronic 
Components Conference 
Washington, D C 

May 1012 1960 

(Final date tor tT h—tkeb 1b, [CP 
Syn Feb 26. CPMs—March 7) 


Farm Electrification Conterence 
Sheraton-Fontenell Hotel 

Omaha, Nebr 

Mav 10-12 1960 

(Final date for +T7P—Feb. 10, tCP 
Syn.—Feb. 26, CPMs—March 7) 


Annual Cement Industry Technical 
Conterence 

Pfister Hotel 

Milwaukee, Wis 

May 17-19, 1960 

(Final date for +TP—Feb. 17, tCP 
Syn.—March 4, CPMs—March 14) 


AIEE-ISA-ARS-IAS National Tele- 
metering Conference 

Marimar Hotel 

Santa Monica, Calif. 

May 23-26, 1960 

(Final date for tTP—Feb. 23, {CP 
Syn.—March 9, CPMs—March 18) 


Summer General Meeting 
Chalfont-Haddon Hall 

Atlantic City N. J 

June 19-24, 1960 

(Final date for +TP—March 21, {CP 
Syn.—March 31, CPMs—April 15) 


Pacif. General Meeting 

El Cortez Hotel 

San Diego, Calit 

August 8-12, 1960 

Final date for tTP—May 10, [CP 
Syn.—May 20. CPMs—June 3) 


Aero-Space Transportation Conter- 
ence 

El Cortes Hotei 

San Diego, Calit 

August 8-12, 1960 

(Final date for +TP—May 10, {CP 
Syn —May 20, CPMs—June 3) 


AIEE-ASME Engineering Manage: 
ment Conterence 

Morrison Hote} 

Chicago, I 

September 14-16, 1960 

(Final date tor tTP—jJune 16, [CP 
Syn.—July #, CPMs—fuly 7/7) 


AIEE-ASME National Power Con 
terence 

Bellevue-Strattord Hotel 
Philadelphia, Pa 

september 21-23. 1960 

(Final date jor tTP—June 23, ¢ 
Syn.—fuly 8, CPMs—July 18) 


Fall General Meeting 
Motion Hotel 

Chicago, Hl 

October 9-14, 1960 

(Final date for +TP—fune 10, 
Syn July 21. CPMs—Aug. 5) 


1961 Winter General Meeting 
Hotel Statles 

New York, N. ¥ 

January 29-February 3, 1961 

(Final date for +TP—Oct. 31, tCP 
Syn.—Nov. 10, CPMs—Nov. 15) 


*Final date for submitting papers— 


cic_ed 


tTP—lransacuions Paper 

tC P Svn.—Conterence Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di 
rected to the District Meeting Com- 
mittee) 


Fransactions and conterence papers must conform to the requirements in Author's Guide. 
For a copy. write to E. C. Day, AIEE, 33 W. 39th St., New York 18, N. Y. 
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of their type in the world. Each unit con 
sists of two shafts, rotating at 3,600 revo 
lutions per minute, with identical clectric 
generators on each shaft. The most im 
portant feature of the design is the virtual 
duplication of the two parallel turbine 
generator shafts, effecting economies in 
manutacturing, installation and mainte 
hance costs 

[he mammoth boilers, each producing 
1.9 million pounds of steam per hour at 
1,100 F and 2,350 pounds per square inch 
pressure, consume 4,000 tons of pulverized 
coal per day. This means that year in and 
ear out the equivalent of an 80-car train 
of coal will have to be received, dumped 
crushed, and pulverized every da 

I he output of the generators is stepped 
up from 18,000 to 132,000 volts by two 
340,000-kva transformers, and then sent 
icross the New Jersey “Turnpike to Ber 
gen Switching Station. From there it is 
sent out over the transmission system 

Brookhaven National Laboratory, l pton 
Long Island, N. ) All day 
The facilities at this location are operated 


Thursday) 
by Associated Universities, Inc unde 
Atomic 
mission, and constitute the Northeastern 


contract with the Energy Com 
center for nuclear research and develop 
mént in the fields of physics, chemistry, 
biology, medicine, and engineering. Among 
the important exhibits which members will 
see are the atomic pile and the cosmotron 
A complete tour has been arranged in 
great detail, and competent guides, engi 
neers, and scientists will be on hand to 
explain fully the extensive facilities and 
exhibits which have been erected at this 
Vast site 

Bus leaves Statler at 8:00 a.m 
at 5:30 p.m 


returns 
Reservations $6 

Fairchild Camera and Instrument Cor 
Island, N ) 
Thursday afternoon). The Defense Prod 


poration, 


/ Syosset, Long 


ucts Division of Fairchild Camera and 
Instrument Corporation is engaged in the 
design and production of systems, subsys- 
tems, test instrumentation, reconnalssance 
cameras and processing equipment, spe 
cialized engineering, research and devel 
opment in the fields of reconnaissance 
missiles, satellites, drones, data gather 
ing, processing and transmission, radar, 
infrared and nucleonics 

Tour will include a_ briefing on engi 
neering work in progress by an engineer 
ing executive and visits to selected areas 
including the environmental test labora 
tories, manufacturing and assembly areas, 
and the division's new Physical Chemistry 
Laboratory where basic research ts being 
conducted in chemical physics and new 
methods for recording images. 

Ford Motor Company, Mahwah, N. J] 
(Thursday afternoon). The Mahwah Plant, 
one of 16 assembly plants operated by 
the Ford Division of Ford Motor Com 
pany, started operations on July 16, 1955, 
as the largest automobile and truck as 
sembly plant in the world. 

\ I-story building, 2,115 feet long and 
792 feet wide. provides 1,714,050 square 
feet of manufacturing space and 1 10,800 
control laboratory. 


square-foot quality 


Fronting the plant structure is a 2-story 
administration building, 301 feet long by 
58 feet wide, containing office space tor 
the plant’s management organization 

Engines. -bodies, frames, wheels, and 
other car and truck components are assem 
bled and brought together on a network 
of conveyors that would be more than 
11 miles long, if stretched out in a con 
tinuous line 

Three major operations are handled 
within the plant: (1) passenger car pro 
duction system, (2) truck production sys 
tem, and (3) export boxing and shipping 
operations 





Conterence 


before February 29 
56-730 


59-111 


59-119 


G. 1. Duncan, J]. C. Fraser, 


59-236 


] I Jac obs 
59-837 


58-821 
A. C. English, W. H 





Conference Papers Open for Discussion 


papers listed below have been accepted by AIEE Transactions 
and are now open for written discussion 
spaced typewritten copies of each discussion should be sent to F  ¢ 
Secretary for Technical Papers, ATEE, 33 W. 39th St., New York 18, N. Y., on o1 


Instabilities of Push-Pull Magnetic Amplifiers Feeding the Field of an 
Electric Machine. H. F. Storm 


Capacitance of Parallel Rectangular Cylinders. /. D. Horgan 
Specifying a Pulse Transformer for Computer Use. R 


59-134 The Effects of Nuclear Radiation on the Electric Strength of Air. 


Technical Solutions to the Problem of Reducing Patient Dos: 


Modified Optimum Nonlinear Control. T. 


A Nondestructive Breakdown 
Tobin 


Preprints may be purchased at 50¢ each to members, $1.00 to nonmembers, 
if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 W. 39th St., New York 18, N. ¥ 


until February 29. Duplicate double 


Nyov, Assistant 


> 


Blessing 


Valachoviu 


Mitsumaki 


Phenomenon in Selenium Rectifiers. 








Institute Activities 


In this “stadium” of industrial skills— 
large enough for 35 football games to be 
played simultaneously—burn 31,500 8-foot 
light tubes. Seven spray booths and 26 
ovens are required to meet production 
The plant is capable of turning 
out 1,080 cars and trucks when operating 


needs. 


on a 2-shift 16-hour day. 

No cameras are permitted. 

The Holophane Light and Vision Instt- 
tute, New York, N. Y. (Wednesday after 
noon). This lighting “clinic” is a_per- 
manently established center for the dem 
onstration of fundamental principles of 
seeing and lighting, both for individuals 
and groups. At formal lectures, about 40 
people can be accommodated comfortably 
It is also in constant use as a laboratory 
where original research is carried en 

The demonstrations show how the eye 
sees, how lighting levels are determined 
how colors for working spaces should be 
chosen, how light is controlled by optical 
constructions—reflectors, refractors. Visitors 
will be able to see the effects of shadow, 
ditfusion, and contrast on various visual 
tasks, the effect of intensity on speed of 
seeing, and many other interesting and 
useful effects that they will be able to 
apply to their own lighting problems. 

Refreshments will be served at the con 
clusion of the visit. 

Indian Point Nuclear Electric Generat 
ing Station, Consolidated Edison Company 
of New York, Inc. (Thursday morning). 
Con Edison has built a visitors’ observa 
tion and exhibit building at the site of 
Indian Point atomic electric 
power plant at Buchanan, Westchester 
County, N. Y. 

The observation building. high on a 
bluff overlooking the plant, contains col 


the new 


orful, animated displays showing how 
atomic energy will be used at Indian 
Point to produce electricity. Con Edison 
guides will show visitors a working model 
of an “atomic furnace,” a complete model 
of the plant itself, and other exhibits 
pointing out how Con Edison’s services 
form an integral part of the metropolitan 
area’s economic life. 

Binoculars available on the observation 
deck will enable visitors to get a close-up 
view of the plant under construction. 

The station is expected to start opera- 
tions in April 1961 and will have an elec 
trical capability of 275 mw; 163 mw from 
the pressurized water-thorium converte! 
reactor, and 112 mw from two oil-fired 
superheaters. It will be the first unit to 
make use of thorium as fertile material 
to supplement the base fuel, highly en- 
riched U-235. 

International Business Machines Corpo 
ration (IBM), New York, N. Y. (Wednes- 
day afternoon, Thursday morning). IBM 
will show their 705 Electronic Computer 
on which they are processing a variety of 
their own accounting applications. In 
addition, there will be a specific demon 
stration on the RaMAc 305 with a large 
unique type of storage on magnetic disks. 
Also there will be a discussion of new 
transistorized equipment such as the /40/ 
Data-Processing System which was an- 
nounced recently. 

New York International Airport, New 
York, N. Y. (Thursday afternoon). The 
trip will include an inspection of some of 
the most modern facilities in the central 


ELECTRICAL ENGINEERING 





ce Mes 5, apa 

oo 2a be 

- .. 
: oe ter 


x N 


Contemporaries 


January 1960 


Just 


Little : ' r 
More 


Money 


It 
So 


Contemporaries 


WwW 


What 

Have 

You 
Done 

To 
Help 

? 


Institute Activities 








Conference Scheduled 


FINALIZING plans for the 1960 International Solid-State Circuits Conference at a recent meeting 
of the conference national committee were: (left to right) William Howard, sponsors advisory 
committee; Lewis Winner, public relations chairman; R. F. Cotellessa, technical digest editor; 
T. R. Finch, program chairman; A. P. Stern, conference chairman; $. K. Ghandhi, conference sec- 
retary; Solomon Charp, conference treasurer; M. S. Corrington, chairman of the sponsors advisory 
committee; and Robert Mayer and Henry Sparks, local arrangements. The conference, which is 
scheduled for February 10-12, 1960, at the University of Pennsylvania, Philadelphia, Pa., will 


feature 12 evening sessions and 8 day sessions. 





terminal area, including the International 
Arrivals Building and the centrai heat 
ing and refrigeration plant. Buses will be 
used during the tour to make stops at a 
central substation and a modern hangar 
equipped to handle the largest of the jets 

The New York Times, New York, N. ¥ 
Wednesday afternoon, Thursday morn 
ing). A visit to the midtown Manhattan 
home of what is probably the most widely 
read newspaper in the world, The Neu 
York Times, will include a view of various 
devices in the communications room that 
make it possible to have news transmitted 
from all over the world. Visitors will see 
how the news is edited as well as the 
mechanical operations that are required 
before the finished paper is put on the 
street 

In the composing room, type-setting ma- 
chines are used to get the copy in a form 
necessary to create a “mat” which is sent 
to the pressroom. The automatic plate 
casting machines as well as the presses 
themselves are found in the stereotype 
department. The presses at The New 
York Times can print 375,000 48-page 
papers an hour. 

he Okonite Company, North Brunswick, 
V. J. (Wednesday morning). This half 
million-square-foot ultra-modern _ plant 
plastic-insulated 
wires and cables for power, control, and 


produces rubber and 
signaling purposes. Here also are manu 
factured a wide range of heavy-duty port 
able cords and cables for industrial and 
mining use. 

Of special interest are the automated 
compound department, the submersible 
platform testing tanks, and the most mod 
ern methods of quality control. Materials 
used in addition to copper and aluminum 
for the conductors, are butyl rubber, nat- 
ural rubber, neoprene, polyethylene and 
polyvinyl chloride. The latter are all ma- 


84 


terials for insulating and sheathing the 
cables 

Of special interest will be a demonstra: 
tion of the Gooding-Slade Test Train, a 
unique testing device that examines cables 
inch-by-inch for possible flaws. This un- 
usual equipment is a pioneer develop 
ment of the Okonite Research Labora 
tories and has been the subject of several 
AIEE papers 

A new 1,100-foot-long tunnel-like struc- 
ture has recently been erected to produce 
particularly 
Spir-O-line air-dielectric cables for ultra- 


aluminum-sheathed — cables, 
high-frequency operation. Samples of these 
will be on display with other products. 

Recent shipments from this plant have 
included several 15,000-volt polyethylene 
insulated submarine cables for power sup 
ply of off-shore drilling rigs used in oil 
well construction, Basically, this Okonite 
unit produces standard types of single and 
multiple cables for industrial plants, rail 
roads, mining and, particularly, the elec 
tric utilities 

Bus leaves Statler at 8:15 a.m., returns 
at 12:45 p.m. Reservations $2. 

Radio City Music Hall, New York, N. Y. 
(Tuesday morning). This ever popular 
trip has been scheduled again. Spectacular 
stage shows distinguished by unique light- 
ing effects have made the Radio City 
Music, Hall an outstanding attraction for 
visitors from all over the world. Members 
will see the backstage facilities as well as 
unusual features, such as revolving sec- 
tionalized stage, elevating orchestra pit, 
motorized curtains, and the multitude of 
electric and mechanical controls which are 
required for the special stage and lighting 
effects. 

Rambusch Decorating Company, New 
York, N. Y. (Tuesday afternoon). The 
most diversified representation of artistry 
and craft work is found here. Designers, 
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craftsmen, and lighting engineers work in 
complete shops and studios under one 
roof to serve architects and decorators 
with all phases of original design and exe- 
cution of the decorative arts. Working 
in metal, wood, marble, glass, plastic, 
terra-cotta, and with light, paint, and 
mosaic, using all types of carving, panel 
ing, and finishing equipment, skilled arti 
sans create anything from medallions, 
candlesticks, and altars, to murals, statues, 
and great stained, polished, or carved 
glass windows, using the most original 
lighting effects. 

Some of Rambusch’s many creations 
are: the lighting of the St. Louis Air Ter 
minal Building, carved plate-glass win- 
dows in St. Thomas Moore Chapel of 
Yale University; bronze sculpture for the 
S.S. United States; the United Nations 
Metal Map in the World Assembly Hall; 
sand-blasted tinted glass in the U.S. Coast 
Guard Academy Chapel, New London, 
Conn.; and the colored maparium glass 
enamel sphere of the Christian Science 
Publishing House, Boston, Mass. 

Underwriters’ Laboratories, New York, 
N. Y. (Wednesday morning). ‘The Labora- 
tories, sponsored by the National Board 
of Fire Underwriters, are operated for 
service, not for profit. They examine and 
test for public safety, write standards for 
safety, and control identification of their 
tested items, with markers, labels, lists, 
and listing cards. 

The New York Laboratories test electric 
equipment and fire alarm and signaling 
apparatus. 

The tour will include a short color 
movie showing some of the spectacular 
tests in slow motion. Interesting tests, such 
as destruction of new television sets, as 
well as routine tests will be programmed. 

The Underwriters’ Laboratories is a 
foremost safety testing laboratory whose 
clients operate 6,500 plants turning out 
an estimated 1 billion safeguarded arti- 
cles each year. 

United Nations General Assembly Build- 
ing, New York, N. Y. (Tuesday morning). 
The guided tour will take slightly over 
1 hour, covering various special facilities 
and functions of this building and de- 
scriptions of special details. Includes a 
trip through the Visitors’ Gallery of the 
General Assembly Hall if the Assembly is 
in session. (Present U.N. schedule lists 
committee sessions only, and admission 
tickets at no charge will be available for 
optional group attendance after lunch 
about 2 p.m. Arrangements may be made 
for group luncheon (not included in 
tickets) in the Delegates Dining Room. 
The lunch is recommended but optional. 

(The site of the new United Engineer- 
ing Center will be pointed out, opposite 
the north end of the United Nations 
Plaza.) 

S.S. Argentina, Moore-McCormack Line, 
New York, N. Y. (Wednesday afternoon). 
An interesting tour of the newest luxury 
passenger liner of the Moore-McCormack 
Line has been arranged. This 22,590-ton 
ship commissioned in December 1958 has 
fully air-conditioned luxury accommoda- 
tions for 557 passengers in 182 modern 
staterooms. Her ports of call include Rio 
de Janeiro, Montevideo, Buenos Aires, 
Barbados, and Trinidad. 

The electric features of the ship in- 
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clude three turbo-generators with an ag- 
gregate capacity of 4,125 kw at 80% power 
factor. The 10,047-rpm turbines drive the 
generators at 1,200 rpm through reduc- 
tion gears. 

Visitors will inspect the ship’s electric 
facilities after hearing a brief talk on 
their significant features. A concurrent 
program and short inspection featuring 
interior decorations of staterooms and 
lounges has been arranged for the ladies. 
A social hour on board will follow the 
tours. 


Ladies Entertainment 


The Ladies Entertainment Committee 
extends a cordial welcome to ladies at- 
tending the Winter General Meeting. An 
interesting program has been planned for 
the week. 

Ladies Headquarters and Hospitality 
Room in Washington Room of Hotel 
Statler will be open Sunday afternoon 
from 2:00 until 4:00 p.m. and every day 
during the week. 

Coffee Hour in Ladies Headquarters 
will be each morning Monday through 
Friday. 

Che program is as follows: 

Monday afternoon—A Get-Acquainted 
Tea courtesy of Phelps Dodge Copper 
Products Corporation. 

Tuesday—A morning tour of the new 
Guggenheim Museum with luncheon at 
the Terrace Room of the Metropolitan 
Museum and an opportunity to visit Eng 
lish and French Rooms of the latter mu 
seum. Tour limited to 90. Tickets for 
transportation and admission to Guggen 
heim Museum $2. A meeting of the La 
dies Auxiliary from 2:30 to 4:00 p.m. in 
Ladies Headquarters. At 6:30 p-m. the 
Ladies Dinner preceded by a cocktail hour 
courtesy of Waterbury Company, Inc., 
Cable Service Division and followed by 
entertainment courtesy of I-T-E Circuit 
Breaker Company. Dinner tickets $8 

Wednesday—A morning tour of the De 
sign Center for Interiors with lunch at a 
nearby White Turkey Restaurant. Tour 
limited to 90. Tickets including transport 
tation and luncheon $4 
Breakfast at B. Altman’s 
Store with a preview of spring millinery. 
Tickets $1.75. A luncheon and Fashion 
Show at the Waldorf-Astoria Hotel. The 
fashion show is by courtesy of Anaconda 
Wire and Cable Company. Luncheon tick 
ets 99.70. 


Thursday 


Friday—Informal tours of the United 
Nations Building and the new Steuben 
Glass. Store. 

Registration: Ladies register with their 
husbands and obtain badges before get 
ting tickets at Ladies Headquarters fo 
events of the Ladies Program. Ladies Reg 
istration fee $2. 


Winter General Meeting Committee 


Members of the 1960 Winter General 
Meeting Committee are: R. T. Weil, Jr., 
chairman; R. W. Gillette, vice-chairman; 
J. J. Anderson, secretary; J. R. Kerner, 
budget co-ordinator and AIEE vice-presi 
dent for District 3; C. T. Hatcher, chair- 
man, Technical Operations Department; 
C. F. Savage, public relations; W. G. 
Vieth, general session; M. Lennig, hotel 
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accommodations; F. P. West, registration; 
H. G. Koch, inspection trips; T. W. Bart- 
lett, monitors; D. Halloran, smoker; E. J. 
Doyle, dinner-dance; Mrs. D. M. Quick, 
ladies entertainment; and D. M. Quick, 
ex-officio member (past-chairman). 


Tentative Technical Pregram 


Monday, February 1 
9:00 a.m. Infrared Devices 


CP.* Infrared Detection System. R. F. 
Maxwell, Jr., Westinghouse Electric 
Corporation. 

cP.* An Image Converter for Thermal 

Radiation. M. Garbuny, T. P. Vogl, 
J. R. Hansen, Westinghouse Research 
Laboratories. 
Copper-Doped Germanium as a Tar- 
get Material for an Infrared Camera 
Tube. R. W. Redington, P. J. van 
Heerden, General Electric Company. 
The 7427—A New Photoconductive 
Cell. D. D. Mickey, T. A. Soileau, 
General Electric Company. 


9:00 a.m. Electric Heating 


9:00 a.m. Electronics 

CP.*® Analysis and Synthesis with the 
“Complete” Equivalent Circuit for 
the Wide-Band Transformer. T. R. 
O'Meara, Hughes Aircraft Company. 
Electronic Transformer Design by 
Digital Computers. L. F. Detse, W. 
Etchison, R. Lee, Westinghouse Elec- 
tric Corporation (Re-presented for 
discussion only). 

Tentative Proposed Standard for 
Low-Power Wide-Band Transformer. 
P. R. Munk, Bell Telephone Labora- 
tories. 

lentative Proposed Standard for 
Electronic Power Transformers. 8S. T. 
Maunder, General Electric Company. 


59-120 


9:00 a.m. Land Transportation 


60-25 Train Performance Calculated by 
Digital Computer-Supplemental Pro- 
grams. J. E. Hogan, Pennsylvania 
Railroad Company. 

60-47. A Digital Computer Simulation of 

Single Track Railroad Operation 
R. T. Coupal, L. L. Garver, W. R. 
Smith, General Railway Signal Com- 
pany. 
Semiconductor Locomotive  Excita- 
tion Control Developments. 7 T 
Means, W. B. Zelina, General Elec- 
tric Company 


9:00 a.m. Storage Batteries 


CP.* Characteristics of Nickel-Cadmium 
Sealed Cells. M. Golben, Gould Na- 
tional Batteries, Inc. 

CP. Characteristics of Nickel-Cadmium 
Batteries. A. Fleischer. T. A. Edison 
Division, McGraw-Edison Company. 
Aircraft Storage Batteries. W. J. 
Hamer, National Bureau of Stand- 
ards 
Storage Batteries for Military Ve- 
hicles. Power Sources Division, U. § 
Army Signal R & D Laboratory 
4 Constant Voltage Battery Charger. 
C. Leet, Electric Storage Battery 
Company, W. Zug, Electric Products 
Company. 

60-51 Lead-Acid Storage Batteries in Tele- 
phone Service. R. C. Shair, Gulton 
Industries, Inc. (formerly with Bell 
Telephone Laboratories, Inc.). 


9:00 a.m. Switching Surges and 
Transients 


60-92 Switching Surges on Energizing a 





*Conference papers will not be reprinted by 
the Institute; however, they may be available 
at the meeting at the discretion of the author. 
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PREPRINT PRICES 


50¢ to Members 
$1.00 to Nonmembers 


ALL MAIL ORDERS must be accom- 
panied by remittance in full or 
coupons. 


COUPON BOOKS in ten-dollar de 
nominations may be purchased. 


NUMBERED PAPERS only are avail- 
able. 


SEND ORDER and remittance to: 
AIEE Order Department 
33 West 39th Street, 
New York 18, N.Y 











Transformer Terminated Line. J. B. 
Johnson, A. J. Schultz, General Elec- 
tric Company. 
Switching Surges—Part I. A Report 
by an AIEE Working Group. J. B. 
Johnson, General Electric Company. 
CP.* Selection of Switching Surge Refer 
ence Wave or Waves for Use in Fu- 
ture Standardization. P. L. Beliaschi. 
CP60-184. Determination of Transient Recov- 
ery Voltages on the Detroit Edison 
System. A. K. Falk, Detroit Edison 
Company; H. L. Smith, B. L. Lloyd, 
Westinghouse Electric Corporation. 


9:00 a.m. Electrical Grounding as 
Related to Underground Corrosion and 
Cathodic Protection 


60-4 The Effect of Electrical Grounding 
Systems on Underground Corrosion 
and Cathodic Protection. B. Husock, 
Harco Corporation. 

Power System and Equipment 
Grounding in Conformance with 
Cathodic Protection Practices. R. G 
Medley, K. R. Gosnell, Union Car 
bide Chemicals Company 
Grounding, Bonding, and Cathodic 
Protection of Pipe Line Pumping 
Stations. G. M. Jeffares, W. T. Rob 
inson, Jr., Plantation Pipe Line 
Company. 

Corrosion Considerations Connected 
with Grounding Metallic Sheath 
Communication Cables. A. F. Minor, 
American ‘Telephone & Telegraph 
Company 


9:00 a.m. Solid Dielectrics 


CP.° Irradiated Teflon FEP—Fluorocar 
bon Resin in a New High-Tem, -ra 
ture Insulation. J. C. Reed, E. I 
duPont de Nemours & Co., Inc 
Insulation System for Naval Ship- 
board Motors Intermittently Sub 
mersed. C. B. Hackney, Allis-Chal- 
mers Manufacturing Company; H. P. 
Walker, U.S. Navy Bureau of Ships. 
4 New Technique Improving Elec- 
trical and Physical Properties of In- 
organic Insulation. C. H. Vondracek, 
E. J. Croop; Westinghouse Electric 
Corporation 

CP60-85. The Determination of the Toxicity of 
Gases. D. Lester, Yale University. 


9:00 a.m. Control Computers I: 
Applications Analysis for Control 
Computer Selection 


CP.° Economics of Chemical Process Se- 
lection for Computer Control. C. P. 
Hall, E. 1. duPont de Nemours Co., 
Inc 
An Approach to Dynamic Optimizing 
Control of the Continuous Process 
]. F. Sandelien, Case Institute of 
rechnology. 

CP60-119. A Generalized Chemical Processing 
Model for the Investigation of Com 
puter Control Processes. T. J. Wil- 
liams, R. E. Otto, Monsanto Chemi- 
cal Company. 
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College President Installed 


INAUGURATION ceremonies at which E. J. Stahr, Jr. (second from right), was inducted as presi- 
dent of West Virginia University were attended by W. H. Chase (second from left), vice-president 
of District 14, AIEE, who represented the Institute as a delegate to the ceremonies; Prof. M. J. 
Smith (left), secretary-treasurer of the Upper Monongahela Subsection; and Prof. E. C. Jones 


(right), vice-chairman of the Upper Monongahela Section. 


2:00 p.m. 





The Utilization of Digital Computers 
in Control Loops. L. F. Jones, West 
Eleciric Corporation 

\ Figure of Merit for the User ot a 
Control System. L. Fein 
Palo 


Computer 
Alto, Calif 


Power System Engineering 
Short-Range Peak Load Prediction 
for System Planning. HU / 
Portland General Electric 
The Use of Labor Force 
Fstimating Electric Energy Loads 
]. G. Gruetter, Bonneville Power Ad 
ministration 
Principles of 
for Electric 
H. B. Smith, 
Corporation 
4 Digital Solution of 
patch and Interchange 
Sherman, W. B. Tagen 
son Company 
A Digital Approach to Power Sys 
tem Engincering—lI Vl. B. Reed, 
G. Reed, Michigan State University 
J. L. McKinley, H. K > Potk, RV 
Hugo, W J. Martin, Public 


Company of Colorado 


Carey 
Company 
Statistics in 


Economic Dispatching 
Power System Operators 
Niagara Mohawk Power 


Economic Dis 
Billing. F. J 
Boston Edi 


Service 


General Session 


Tuesday, February 2 


9:00 a.m. 


New Electron Tube 


Developments 


( 


( 


( 


P.* 


A New 
Jervis, 


Look at Tube 
Arinc Research 
High Purity Nickel 
R. E. Caffrey, Bell 
ratories, Inc 

White Noise and 
Vibration Testing as 
Vacuum Tubes. H. ¢ 
vania Electronic Tubes 
X-Ray Image Intensification with a 
Large Diameter Image _Intensifier 


Design. E. R 
Corporation 
Cathode Alloys 
Telephone Labo 
Swept Frequency 
Applied to 
Pleak, Syl 


9:00 a.m. 


CP60-137 


CP60-158 


9:00 a.m. 
Theory 


CP6O0-61 


CP60-105 


60 
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lube. W 
poration 
lonization Gauge tor Measuring 
Pressures up to the Millimeter Range 
R. J. Melling, Westinghouse Elec 
tric Corporation 

lubes or Transistors, A Realistu 
As essment. Ro E. Moe, General Elec 
tric Company (Re-presented for dis 
cussion only) 
Shall an Electron 
ductor Device Be 
man, 8S. K 
inghouse 


Niklas, Rauland Cor- 


Tube or a Semicon 
Used? E. I 
Waldorf (deceased) 
Electric Corporation 
presented for discussion only) 


Schene 
West 
(Re- 


Planning-for-Growth 


How Economics Affects System Plan 
ning. ¢ Vv. Stairs, Canadian Gen 
eral Electric Company, Ltd 

Using the Digital Computer in In- 
dustrial Power System Design. R. F 
Cook, A. D. Patton, Westinghouse 
Electric Corporation 

How Planning for Growth Paid Off. 
I ( Siddons, American Cyanamid 
Company 


Feedback Control Systems 


An Analytical Method of Determin- 
ing Pole Locations of Certain Types 
of Feedback Amplifiers. R. L. Gam 
blin, International Business Machines 
Corporation (formerly with Prince 
ton University). 

Rapid Determination ot Approxi- 
mate Closed-Loop Poles of Feed 
Back Control Systems. 8. A. Basu, 
University College of Technology 
Design for Minimum Probabilistic 
Error of Continuous Linear Con- 
trol Systems Subject to Constraints 
J. Zaborsky, Washington University 
and McDonnell Aircraft Corporation, 
J]. W. Diesel, McDonnell Aircraft 
Corporation 
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60-62 Comparison of Vibratory and Rotat- 
ing-Wheel Gyroscopic Rate  Indi- 
cators. G. C. Newton, Jr., Massa- 
chusetts Institute of Technology. 
Analysis of Load Transfer Oscilla- 
tions in Parallel Aircraft A-C Elec- 
tric Power Systems. H. A. Kahle, 
Jack & Heintz, Inc 
60-106 The Selection of 
Drives for the 
M. H. Fisher, 
tric Corporation 
Modified Optimum 
trol. 7 Mitsumaki, Hitachi, Ltd 
(Re-presented for discussion only) 
Optimization of the Adaptive Func 
tion by 7— Transform Method 
5.8 2 New York Univer 
sity (Re-presented for discussion 
only) 


60-63 


Electric Winder 
Paper Industry 
Westinghouse Elec 
59-837 


Nonlinear Con 


59-1296 


Chang, 


9:00 a.m. Industrial Power Rectifiers 


cP.* Progress in High-Power 


Technology. A. 


Rectifier 
Hansen, Jr., P. ] 
Colleran, G. B. Farnsworth, C E 
Rettig, General Electric Company 
Voltage Control of Silicon Rectifier 
Units. C. 8. Hague, K. F. Friedrich 
Westinghouse Electric Corporation 
Forward Voltage Drop and Power 
Loss in Silicon Rectifiers. W. Luft 
International Rectifier Corporation 
Mechanical Rectifier Definitions 
Mechanical Rectifier Subcommittee 
ot the Industrial Power Rectifier 
Committee; I. K. Dortort, chairman 
Excitation Requirements for Con 
trolled Semiconductor Rectifiers 
1. Schmidt, Jr., E. E. Moyer, Acme 
Electric Company 


( Pp . 
CP6O0-34 


CP60-35 


9:00 a.m. Land Transportation 


CP60-48. The Pennsylvania Railroad Class 
GG-I Electric Locomotives. J. W 
Horine, Pennsyivania Railroad Com 
pany; H. 8. Ogden, General Electric 
Company 
Experiences of the Sorocabana 
way with Electrification 
D. de Toledo, 
way 


CP60-49 Rail 
1943-1958 
Sorocabana Rail 
CP60-28. Economic Trends Make Railroad 
Electrification Inevitable l B 
Curtis, The Pennsylvania Railroad 
Comnveany 

Virginian Railway Motor-Generatoi 
Electric Locomotive Maintenance 
Costs 1 F Perkinson, Genera! 
Electric Company 


9:00 a.m. 
Systems 


Communications Switching 


9:00 a.m. Extra High Voltages 

60-185 A Proposal for International Stand 
ardization of EHV Transmission 
Voltages. P. Sport, H. P. St. Clair 
American Electric Power Service 
Corporation 

Project EHV—Technical Plan. P. A 
ibetti, D. D. Davis, J. H. Hagen 
guth, General Electric Company. 
Project EHV—Insulation 
J]. G. Anderson, J. H. Hagenguth, 
1. B. Johnson, A. J. Schultz, General 
Electric Company. 

Project EHV—North Station and 
Portal-Type Towers. § Minneci, 
4. H. Powell, General Electric Com 
pany; R. E. Larson, Aluminum Com 
pany of America; G. E. Fortney 
S. D. Alpert, Stone & Webster Engi 
neering Corporation. 

Project EHV—Conductors, Insulators, 
and Conductor Accessories. J. J. La 
Forest, J. Kaminski, Jr., General 
Electric Company; R. E. Larson, 
Aluminum Company of America 
Project EHV—Preliminary Corona 
Investigations; The Effect of Har 
monics on Corona Losses. A. H 
Foley, F. Olsen, General Electric 
Company. 


Design 


60-186 


9:00 a.m. 
60-32. 


Rotating Machinery & Relays 


Survey of Induction Motor Protec- 


ELECTRICAL ENGINEERING 





tion. AIEE Subcommittee on Motor 
Protection of the Relays Committee; 
H. C. Barnes, chairman. 
Steady-State and Transient Thermal 
Characteristics of a Medium Size In- 
duction Motor. H. B. Margolis, 
American Electric Power Service 
Corporation; R. M. McCoy, W. J. 
Martiny, General Electric Company. 
Signal Flow Graphs and Equivalent 
Circuits of Asynchronous Motors. 
Yoa-Nan Yu, Villanova University. 
CP60-165. Equivalent Circuits and Perform- 
ance Calculations of Canned Motors 
P. D. Agarwal, University of Massa- 
chusetts. 
The Pull-In Criterion for Reluctance 
Motors. J. F. H. Douglas, Marquette 
University 


60-166. 


9:00 a.m. Switchgear 
60-151. Proposed American Standard Defini- 
tions Pertaining to Alternating-Cur- 
rent Power Circuit Breakers—3$7.3 
and Proposed Revision of American 
Standard C37.4—Rating Structure 
for Alternating-Current Power Cir- 
cuit Breakers. AIEE New Working 
Group on Methods of Rating Power 
Circuit Breakers, J. H. Vivian, chair- 
man. 

Proposed Revision of American 
Standard C$7.5 American Standard 
Methods for Determining the Values 
of a Sinusoidal Current Wave and a 
Normal Frequency Recovery Voltage 
and Proposed Revision of American 
Standard C37.9 Test Procedure for 
Power Circuit Breakers. AIEE New 
Working Group on Methods of Rat- 
ing Power Circuit Breakers, J. H 
Vivian, chairman 


60-152. 


9:00 a.m. Section Representatives 


9:00 a.m. Magnetic Amplifiers and 
Solid-State Devices 


CP.* A New Power Amplifier Using a 
Single Controlled Rectifier and a 
Saturable Transformer. R. E. Mor- 
gan, General Electric Company. 
Solid-State Firing Circuits for Trin- 
istors. B. Mokrytzki, Westinghouse 
Electric Corporation 
Controlled Rectifier Frequency Mul- 
tipliers Using Inverter Principles. 
( W. Flairty, J. D. Harnden, Jr., 
General Electric Company 

60-96 Recent Developments on Magnetic- 
Coupled Multivibrators. 1 1. Gey 
ger, U.S. Naval Ordnance Laboratory 


9:00 a.m. Liquid Dielectrics 

cF.* A Study of the 1959 International 
Symposium on Conduction and 
Breakdown in Liquid Dielectrics 
4. H. Sharbaugh, P. K. Watson, 
General Electric Company 
Parameters for Predicting Gassing of 
Oils Under Electric Stress. 8. C. Bart- 
lett, Sun Oil Company; R. D. Blodg- 
ett, Okonite Company. 
Electrical Stability of Insulating Oils 
E. Eich, Anaconda Wire & Cable 
Company; G. Feick, A. Olds, Arthur 
D. Little Company 

CP60-84. A Bubble Theory for Electric Break- 
down of Liquid Dielectrics. K. C. 
Kao, English Electric Company, Ltd 


9:00 a.m. Control Computers II: 
Comparison of Incremental (DDA) 
and Whole-Number (GPC) Arithmetic 
Computers 


CP.* Introduction to D.D.A. E. 
Genesys Corporation. 

CP60-120. The Relative Merits of Incremental 
and Conventional Digital Computers 
in Real-Time Control. S. M. Shack- 
ell, Stevens Institute of Technology 
(deceased); J. G. Tryon, University 
of Alaska (formerly with Bell Tele- 
phone Laboratories, Inc.). 

CP60-121. A Comparison of Whole Value and 
Incremental Digital Techniques by 


Braun, 


JANuarRy 1960 


the Use of Patch Panel Logic. R. W. 
Waller, F. E. Brinckerhoff, Computer 
Control Company, Inc. 

CP60-122. A Comparison of Digital Differen- 
tial Analyzer and General Purpose 
Equipment in Guidance Systems 
M. M. Dickinson, International Busi- 
ness Machines Corporation. 

Results of Simulation Comparison. 
G. T. Sendzuk, General Electric 
Company. 


9:00 a.m. Safety 


60-3. Temporary Paralysis Following 
“Freezing” to a Wire. C. F. Dalziel, 
University of California. 

CP60-171. Field Treatment in Electric Shock 
Cases—II. W. B. Kouwenhoven, 
G. G. Knickerbocker, W. R. Milnor, 
J. R. Jude, The Johns Hopkins 
University. 

CP60-40. Threshold 60-Cycle Fibrillating Cur- 
rents. C. F. Dalziel, University of 
California. 


9:00 a.m. Electronics 


CP.* The Effects of Transformer Param- 

eters on Surge Voltage Transients in 
Rectifier Circuits. P. E. Kolk, Radio 
Corporation of America. 
Ultra-High-Temperature (500 C) 
Electronic Transformers Part I~ 
Design Considerations. G. E. Walter, 
H. B. Harms, G. Walters, General 
Electric Company; J. F. Rippin, Jr., 
Wright Air Development Center. 
Ultra-High-Temperature (500 C) 
Electronic Transformers Part Il~— 
Design Optimization. G. Walters, 
General Electric Company. 
Alumina Power as a Potting Material 
for Electronic Power Transformers. 
L. W. Kirkwood, R. S. Key; Bell 
Telephone Laboratories, Inc. 


2:00 p.m. Ceramic Electron Tubes and 
other Developments 


Ccp.* A New, Rugged, Ceramic Pencil 
Tube for Class C_ Service. C. 
Gurwacz, Radio Corporation of 
America. 

A Small, Rugged Ceramic Tube for 
Low-Level Amplifier Use. J. M. Con- 
nelly, General Electric Company. 

4 Ceramic Hot Cathode Gas Rectifier 
for Use in High-Temperature Ap 
plications. W J]. Kearns, General 
Electric Company 

Rare Earth Hydride Reservoirs. N. L. 
Yeamans, J. E. Creedon, 8. Schneider, 
U.S. Army Signal Research and De- 
velopment Laboratory 

Design Considerations for Modula- 
tors and Converters Using a New 
Miniature Beam-Deflection Tube. 
M. B. Knight, J. T. Maguire, Radio 
Corporation of America. 

CP60-75. A New Ceramic Triode for VHF 
Applications. J. D. Campbell, Gen- 
eral Electric Company (Re-presented 
for discussion only) 


2:00 p.m. Planning-for-Growth 

60-12 Determination of Ground Fault Cur- 
rent on Common Alternating-Current 
Grounded Neutral Systems in Stand- 
ard Steel or Aluminum Conduit 

1. Gienger, O. C. Davidson, R. W. 
Brendel, Eastman Kodak Company. 
Arcing Fault Protection for Low- 
Voltage Power Distribution Systems. 
R. H. Kaufman, J. C. Page, General 
Electric Company. 

CP60-139. Fused Interrupter Switchgear. A. W. 
Maas, 1-T-E Circuit Breaker Com- 
any. 

60-140 A New Welder Busway Distribution 
System. L. E. Fisher, General Elec- 
tric Company; R. W. Dailey, Chrys- 
ler Corporation. (Re-presented for 
discussion only). 


2:00 p.m. Reliability and the Systems 
Concept: Panel Discussion 
CP.* E. J. Nucci—Department of Defense. 


Institute Activities 


CP.* F. Thompson—BuAer, Department 
of the Navy. ‘ 

CP.* A. J. Finocchi—International Tele- 
phone and Telegraph Laboratories. 

CP.° D. Graham—Princeton University 
and Systems Technology, Inc. 

2:00 p.m. Industrial Power Rectifiers 

cP. Effective Value of Direct-Voltage 
Ripple. E. J. Diebold, Perkin Engi- 
neering Corporation. 

CP60-36. Transient Decay of Current through 

Paralleled Mercury ARC and Silicon 
Rectifiers. W. R. Hodgson, Westing- 
house Electric Corporation. 
Start-Up and Initial Operation of a 
Large High-Voltage Germanium Rec- 
tifier Equipment. G. Choma, T. C. 
Ward, Diamond Alkali Company. 

CP60-39. Series Capacitors Applied to Power 

Rectifiers. L. J. Hibbard, T. J. Bliss, 

Westinghouse Electric Corporation. 

Report of Field Tests on Aluminum 

Pot Line Rectifier Systems. C. 

Langlois, Reynolds Metals Company; 

V. N. Stewart, R. P. Stratford, Gen- 

eral Electric Company. (Re-presented 

for discussion only). 


60-14. 


2:00 p.m. Land Transportation 

CP.° High-Performance Rapid-Transit 
Cars for the Hudson and Manhattan 
Railroad. S. V. Smith, Pennsylvania 
Railroad Company; W. C. Wheeler, 
St. Louis Car Company; W. H. 
Wood, General Electric Company. 
New Passenger Car Equipment of 
the Chicago & Northwestern Railway. 
. L. Swarner, Pullman-Standard 
Car Manufacturing Company. 
Loading of Transportation Rectifier 
Substations. L. De Koranyi, General 
Electric Company. 


2:00 p.m. Communications Switching 
Systems 


2:00 p.m. Distribution Systems 


Ccr.* Economic Analysis of Distribution 
Systems. H. E. Campbell, R. C 
Ender, M. W. Gangel, V. C. Talley, 
General Electric Company. 
Distribution System Planning 
through Optimized Design I—Dis- 
tribution Transformers and Second- 
aries. R. F. Lawrence, D. N. Reps, 
4. D. Patton, Westinghouse Electric 
Corporation 
Distribution System Planning 
through Optimized Design Il—Com- 
parative Economics of System Volt- 
ages. R. F. Lawrence, D. N. Reps, 
1. D. Patton, Westinghouse Electric 
Corporation 
CP60-188. Comparative Studies on the Use of 
Subtransmission vs Distribution 
Voltages to Serve Customers’ Trans- 
former Stations. D. T. Michael, Cin- 
cinnati Gas & Electric Company 
CP60-187. The Economic Application of 
Capacitors to Distribution Feeders. 
M. Maxwell, Westinghouse Electric 
Corporation 


60-177. 


60-178 


2:00 p.m. Rotating Machinery 

60-21 An Analysis of Solid Rotor Machines 
—III Finite Length Effects. A. J. 
Wood, Hughes Aircraft Company 
(formerly with General Electric Com- 
pany); C. Concordia, General Electric 
Company. 

60-22 An Analysis of Solid Rotor Machines 

—IV An Approximate Nonlinear 

Analysis. A. J. Wood, Hughes Air- 

craft Company (formerly with Gen- 

eral Electric Company) C. Concordia, 

General Electric Company. 

A New Brushless D-C Excited Ro- 

tating Field Synchronous Motor. 

G. M. Rosenberry, Jr., General Elec- 

tric Company. 

CP.° Voltage Harmonics of Salient-Pole 
Generators under Balanced 3-Phase 
Loads, Part II. D. Ginsberg, U. S. 
Army Engineering and Development 
Laboratories; A. L. Jokl, Continental 
Motors Corporation. 


60-127. 


87 





Father Presents Fellow Diploma to Son 
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BOTH FATHER AND SON now share the honor of ‘‘fellowship"’ in the AIEE, with the presenta- 
tion of the Fellow diploma to J. W. Kalb (right), director of electrical research at the Ohio Brass 
Company, Barberton Division, by his father, W. C. Kalb (left), who himself was elevated to the 
grade of Fellow in 1940 while employed by the National Carbon Company at Cleveland. The 
diploma was presented at a meeting of the Akron Section, AIEE. 





CP60-167. Unbalanced Loading ot Turbine 
Generators. R Winchester, Gen- 
eral Electric Company 

A lest Report on Harmonic Excita 
tion of A-C Generators. F. J. Biggs 
P. I. Nippes, Elliott Company 


2:00 p.m. Switchgear 


60-153 Proposed American Standard C37.10 
Application Guide for Alternating 
Current Powe1 Breakers AITEEF 
Working Group on Methods of Rat 
ing Power Circuit Breaker, J]. H. 
Vivian, chairman 


2:00 p.m. Section Representatives 


2:00 p.m. Magnetic Amplifiers 


60-91 Rectifier Unblocking from a Gener- 
alized Analysis of Self-Saturating 
Magnetic Amplifiers. H. C. Bourne, 
University of California; D. Nitzan, 
Stanford Research Institute. 
Symmetrical Frequency Multiplier 
Circuits. G. W. Dick, Bell Telephone 
Laboratories (formerly with Univer- 
sity of Toronto) 

Instabilities of Push-Pull Magnetic 
Amplifiers Feeding the Field of an 
Electrical Machine. H. F. Storm, 
General Electric Company (Re-pre- 
sented for discussion only). 

An Analysis of the Operation of the 
Magnetic Second-Harmonic Modula- 
tor. B. W. Jalbert, General Electric 


60-66 


56-730. 


60-143. 


Company 
sion only). 
1958 Magnetic Amplifier Bibliogra- 
phy. AIEE Magnetic Amplifier Ap- 
plications Subcommittee of the Mag- 
netic Amplifiers Committee, D. Katz, 
chairman 


(Re-presented for discus- 


CP60-144 


2:00 p.m. Control Computers III 


CP60-123. Machine Tool Director; A Special- 
Purpose Computer for Use in Nu- 
merical Contrel Systems a 2 

Knight, W. W. Straub, General Elec- 

tric Company 

CP60-124. Statistical Data Reduction and 
Control Systems. E J. Schubert, 
Monitor Systems Inc. 

CP.° Uporr Computer Description. W. 
Humphreys, Jr., J. Warge, Sylvania 
Electronic Systems. 

The Leeds & Northrup Series 3000 
Control Computer Systems. R. G. 
Lex, Leeds & Northrup Company. 
External Communication Considera- 
tion for an In-Line Computer. G. 
Daniels, Panellit, Inc. 


2:00 p.m. Thermal Endurance 

CP60-86. Factors Affecting the Aging Charac- 
teristics of Various Wire Coating 
Materials in Transformer Oil. G. F. 
Lipsey, P. W. Juneau, Jr., General 
Electric Company. 

CP60-87. Thermal Life of Varnished Glass 
Cloth. C. J. Straka, E. W. Lindsay, 
Westinghouse Electric Corporation. 


Institute Activities 


CP60-88. Study of Thermal Deterioration of 
Magnet Wires by Mass-Spectrometer 
Method. Y. Saito, T. Hino, Tokyo 
Institute of Technology. 
A Study of Normality of Distribution 
of Thermal Life Test Data. J. L. 
Cantwell, General Electric Company. 


2:00 p.m. Electrostatic Processes 


CP.° Charging of Nonspherical Particles 
in a Corona Discharge. G. W. Pen- 
ney, P. L. Smith, Carnegie Institute 
of Technology 

CP.° Electrostatic Propulsion Devices for 
Space. A. J. Gale, High Voltage En- 
gineering Corporation. 

CP60-102. Current-Voltage Relationships. J. B. 
Thomas, T. R. Williams, Princeton 
University. 

c.° Turbulent Gas Flow and Electrical 
Precipitation, P. Cooperman, Univer 
sity of Pittsburgh. 

CP60-103. Sparkover as Influenced by ‘Surface 

Conditions in D-C Corona. G. W 
Penney, S. E. Craig, Carnegie In- 
stitute of Technology. 
Potentials in D-C Corona Fields. 
G. W. Penney, Carnegie Institute of 
Technology; R. E. Matick, Interna- 
tional Business Machines Corporation 
(formerly with Carnegie Institute of 
Fechnology) (Re-presented for dis- 
cussion only). 

234 Power Relationships and Tempera- 

ture Dependence in the D-C Corona 
Field. J. B. Thomas, T. R. Williams, 
T. Suzuki, Princeton University (Re- 
presented for discussion only). 
4 Theory for Space-Charge Limited 
Currents with Application to Electri- 
cal Precipitation. P. Cooperman, 
University of Pittsburgh (Re-pre- 
sented for discussion only). 

-223 Saturable Reactor Control of Full- 
Wave and Bi-Phase Rectifiers. 
Thomas, Princeton University; J. 
Drenning, Koppers Company, 
(Re-presented for discussion only). 


2:00 p.m. Nucleonics 


CP60-148. Safety Aspects of a Pressurized Wa- 
ter Nuclear Reactor Power Plant and 
Associated Instrumentation and Con- 
trol Requirements. C. F. Obermesser, 
Westinghouse Electric Corporation. 

CP60-149. Preliminary Investigation of Con- 

stant Cold Leg Temperature Control. 

J]. M. Gallagher, Jr., Westinghouse 

Electric Corporation. 

Critical Assembly Work for Enrico 

Fermi Reactor. R. L. McVean, De- 

troit Edison Company. 

Principles of the Power Supply of 

12.5 Bev Proton Synchrotron at the 

Argonne National Laboratory. G. O. 

Calabrese, Argonne National Labora- 

tory. 

60-150. Design of an Eddy-Current Brake for 
a Sodium-Cooled Nuclear Power Re- 
actor. R. §. Baker, Atomics Inter- 
national. 


CP.°® 


CP.* 


Wednesday, February 3 
9:00 a.m. 


cP.* 


Microwave Tubes 


Suppression and Limiting of Un- 
desired Signals in Traveling-Wave 
Tubes. H. J. Wolkstein, Radio Cor- 
poration of America. 
An X-Band Periodic-Focused Trav- 
eling-Wave Tube Limiter Chain. 
R. McMurrough, G. Novak, W. 
Caton, Radio Corporation of Amer- 
ica. 
Experiments on a Series of S-Band 
Crestatrons. J. E. Rowe, G. T. Kon- 
rad, H. W. Krage, University of 
Michigan. 
1,000- to 2,000-Megacycle Electrically 
Tunable Magnatron. M. Weinstein, 
General Electric Company. 
CP. A Dual-Mode Pre-TR Tube. G. 
Klein, M. G. Bates, Westinghouse 
Electric Corporation. 
CP60-76. Voltage Transients Due to ARC Ex- 
tinction. H. C. Steiner, R. W. 
Strecker, General Electric Company 
(Re-presented for discussion only). 
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The “Empretron,” A Mercury Pool 
Arc Tube Allowing Operation at 
Repetition Rates in the Kilocycle 
Range. K. G. Hernquvist, F. H. Nor- 
man, Radio Corporation of America 
(Re-presented for discussion only). 


9:00 a.m. Ideas for Solving Control 
Systems: Panel Discussion 


Moderator: L. F. Kazda, University 
of Michigan. 


9:00 a.m. Chemical and Petroleum 
Industries 


60-38 Application of Accepted Cable Heat- 

ing Principles to Unequally Loaded 
Underground Duct. R. D. Chamlee, 
D. E McCall; C. F. Braun and 
Company (Re-presented for discus 
sion only) 
New Trends and Wiring Methods in 
the Chemical Industry. O. E. Lund 
elius, H. E. Wilson, Brown and Root 
Inc 

CP60-52. The Application of Static Switching 
to the Control of Two 7,500-Hp Oil 
Fired Combustion Turbines. P. 7 
Carmack, Union Carbide Interna 
tional Company; E. M. Smith, Gen- 
eral Fiectric Company. 

CcP.* New Developments for Hazardous 
Locations, Class I and Class II. R. W 
Scott, Crouse-Hinds Company 

60-16 Characteristics of Centrifugal Pumps 
and Compressors which Affect the 
Motor Driver under Transient Con 
ditions. H 14. Wiegand, Ingersoll 
Rand Company; L. B. Eddy, Univer 
sal Oil Products Company (Re-pre 
sented for discussion only) 


9:00 a.m. Indicating and Integrating 

Instruments 

60-135 Thermal Voltage Converters for Ac 

curate Voltage Measurements to 30 

Megacycles per Second. F. L. Her 

mach, E. 8. Williams, National Bu 

reau of Standards 

Iransistorized Footage Counter with 

Printout for the Paper Industry 

S. Salowe, W. J. Schmidt, Westing 

house Electric Corporation 

Cr.° 4 New Impulse Metering System 
( I Snyder, ( 1 Booker, Jr., 
Westinghouse Electric Corporation 

CP60-136. An Astatic AC-DC Comparator with 
Wide Frequency Range. J. Pawlat 
J. Wolloch, C. P. Goerz Company 

9:00 a.m. Marine Transportation 

CP60-145. Neutral Grounding as Applied to 
Marine Alternating Current Systems 
R. J. McSweeney, W. A. Hall, Gibbs 
& Cox, Inc 

CP60-146. Advantages of Underground Marine 
Electrical Systems. A. M. Bruning, 
E. W. Lusby, Westinghouse Electric 
Corporation 

CP60-147. S. S. Brasil and Argentina Electrical 
Installation. H. E. Senger, Moore 
McCormack Lines, Inc. (To be pre 
sented on board the S. 8. Argent.aa 
at 2:00 p.m.) 

9:00 a.m. Communication Theory 

cr." Burst Correcting Codes. D. W. Ha 
gelbarger, Bell Telephone Labora 
tories, Inc 

CP.* A New Group of Codes for Correc 

tion of Dependent Errors in Data 

Transmission. (¢ M. Melas, Inter- 

national Business Machines Cor 

poration 

Radio Communication with Orthog 

onal Time Functions. H. F. Har 

muth, Stromberg-Carlson Company. 

Gr.* Null-Zone Envelope Detection in Bi 
ary Systems. J. J. Metzner, K. C. 
Morgan, New York University. 


60-142. 


9:00 a.m. Towers, Poles, and 
Conductors 


60-53. Economics of Single and Bundle 


Conductors for Extra-High-Voltage 


JANUARY 1960 


Transmission. P. A. Abetti, C. B. 
Lindh, H. O. Simmons, General 
Electric Company. 

60-189. The Effect of Tighter Conductor 

Tensions on Transmission Line Costs. 
E. Fritz, Potomac Electric Power 
Company. 
Broken Wire Assumptions—A Trans- 
mission and Distribution Committee 
Report. E. E. Fritz, Potomac Electric 
Power Company; R. C. Caswell, 
Commonwealth Edison Company 
F. F. Farr, Bonneville Power Admin 
istration. 

CP60-190. An Analysis of Galloping Electric 
Transmission Lines. W. N. McDaniel, 
Baltimore Gas & Electric Company 

CP60-72. Design of Chute-des-Passes $45-Kv 
Transmission Line. H. B. White, 
Aluminum Company of Canada, Ltd 


9:00 a.m. Telemetering 


9:00 a.m. Rotating Machinery 


60-125. Impulse Testing of Rotating A-C 
Machines. AIEE ASA C-50 Subcom 
mittee, J. B. McClure, chairman. 
CP60-168. A Generalized Procedure for Fault 
Location in 2-Pole Lap Wound D-C 
Armatures Using A Standard Surge 
Comparator. F. A. Scheda, J. J. 
Riley, Westinghouse Electric Corpo- 
ration. 
CP.°* Plyseal. H. E. Mazanek, T. 
General Electric Company. 
CP.° Experience with D-C Testing of Ma 
chine Windings. E. Westgaard, Tech 
nical University of Norway; J. Slet 
bak, Norwegian Research Institute 
of Electricity Supply. 
cP.* Puncture Hazard Involved in D-€ 
Testing of Large Synchronous Ma 
chines. L. G. Virsberg, ASEA Re- 
search Laboratories. 
Accelerated Voltage Endurance Tests 
R. C. Rhudy, H. E. Mazanek, Gen 
eral Electric Company (Re-presented 
for discussion only) 


]. Gair, 


58-139! 


9:00 a.m. Switchgear—Substations 


cy" Use of Rod Gaps for Substation 
Protection. T. F. Watson, R. Hiatt, 
Commonwealth Associates 
Insulation Co-ordination of Circuit 
Breakers during Operation ae 
Streater, W R Wilson, General 
Electric Company 
CP.* Power Circuit Breaker Insulation 
Co-ordination, C. E isbury, Com 
monwealth Associates; O Naef, 
American Electric Power Service 
Corporation 
Automatic Line Transfer Equipment 
for Supervisory Systems with Direct 
Wire Interconnecting Channels. J 
E Monacci, Consolidated Edison 
Company of New York; W. Hodges, 
4. R. Christman, General Electric 
Company 


60-205 


9:00 a.m. Relays 


60-163 Iransistorized Phase Comparison 
Relaying Principles and Circuits 
C. G. Dewey, M. E. Hodges, General 
Electric Company. 

Transistorized Phase Comparison 
Relaying Application & Tests. §. H 
Horowitz, American Electric Power 
Service Corporation; A. J. McCon 
nell, General Electric Company; H 
T. Seeley, General Electric Company 
The Use of Semiconductors in Con 
trol Circuits. R. E. Dietrich, Bonne 
ville Power Administration 


9:00 a.m. Radiation Effects 


CP.° Radiation Effects and Electronic 
Components. E. R. Pfaff, Admiral 
Corporation. 

CP.* Calculation of Absorbed Dose from 
Electron Irradiation. C.H. Cheek, 
V. J. Linnenbom, U. S. Naval Re- 
search Laboratory. 

CP60-89. Post Irradiation Thermal and Elec- 
trical Properties of Magnet Wire In- 
sulation. J. ’. Kallander, U. §&. 
Naval Research Laboratory. 


Institute Activities 


9:00 a.m. Approaches to the Solution of 
Computer Problems 


CP60-128. Automation of Computer Panel 
Wiring. G. W. Altman, L. A. De- 
Campo, C. R. Warburton, Interna- 
tional Business Machines Corpora 
tion. 

CP60-129. The Magnetic Analog, with Spiral 
Search Coils. A. D. Moore, Univer 
sity of Michigan. 

CP60-130. Universal Modulus (Matrix Logic 
VI). E. J. Schubert, Monitor Systems 
Inc. (formerly with Burroughs Cor 
poration). 

Automatic Multiprogram Operating 
System. C. H. Gaudette, Y. C. Lo, 
Minneapolis-Honeywell Regulator 
Company 

Automatic Program Checkout, A 
New Approach. R. P. Sell, Minnea 
polis-Honeywell Regulator Company 


2:00 p.m. Thermionic Energy 
Converters 


CP.* Construction of a Thermionic Energy 
Converter. F. H. Corregan, H. G 
Hernqvist, Radio Corporation of 
America Laboratories; F. G. Block, 
G. Y. Eastman, J. R. Fendley, E. J 
Hills, Radio Corporation of America 
The Los Alamos Plasma Thermo- 
couvle D. J. Roehling, University of 
California. 

State of the Art of the High-Vacuum 
Thermionic Converter. E. A. Baum, 
General Electric Company 

Recent Progress in the Development 
of Nuclear Powered Thermionic 
Converter Power Systems. J. Barnard, 
General Electric Company. 

Effects of Anode Emission in Vacuum 
Thermionic Power Converters. A. E 
Dugan, Lockheed Missiles and Space 
Division. 

CP60-79. The Effect of Staging on the Per 
formance of Thermionic Converters 
G. N. Hatsopoulos, Massachusetts 
Institute of Technology 
Potentialities of Cascaded Thermi 
onic—Solid-State Converters. W. J] 
van der Grinten, General Electric 
Company. 


2:00 p.m. Chemical and Petroleum 
P 
Industries 


CP60-55. Power Distribution to Refinery 
Process Units. W. H. Dickinson, Esso 
Research & Engineering Company 
(Re-presented for discussion only) 

cr.* Wire and Cable for Chemical Plants 
F. §. Deck, E. 1. DuPont de Nemours 
and Co., Ine. 

CP60-56. The General-Purpose Analog Com 
puter. E. A. Clarke, Humble Oil & 
Refining Company 


2:00 p.m. Special Instruments and 
Measurements 


60-1 Bibliography on Ground Resistance 
and Potential Gradient Measure 
ments. AIEE Subcommittee of Spe 
cial Instruments and Auxiliary Ap 
paratus Committee, J. ¢ Parker 
chairman 

CP60-176. The Use of the Electrolytic Tank 

for Determining External Induct 
ances of Enclosed Conductors. L. I 
Mankoff, R. H. Brealey, Jr., General 
Electric Company 
Instrument Standardization in an 
Industrial Laboratory. E. E. Zimmer 
man, Chrysler Corporation. 
The Fundamental Properties of Mat 
ter as Related to Measurement and 
Control of Wire Tension. E. J. Saxl, 
Tensitron, Inc. 


2:00 p.m. Electric Space Heating and 
Heat Pumps 


CP.° A Statistical Method for Determining 
Heat Losses in Electrically Heated 
Residences. E. E. Linden, Narragan- 
sett Electric Company. 

Heat Storage as Applied to Residen- 
tial Heat Pumps. i A. Eibling, Bat 
telle Nemesia Sutioatn 
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Economics of Heat Pumps. M. Wil 
Corporation 
Calculating the Electric Heating 
Load. W. R. Ne Tennessee Valley 
Authority 


son, Carrier 


2:00 p.m. Communication Theory 


2:00 p.m. Insulators and Radio 


Influence 
CP60-191. Measuring the Lightning Strength 
of High-Voltage Insulators .. 2 
Lant Jr Ohio Brass Company 

A Comparison — of European and 
American Wet Flashover Test Meth 
ods. B. E. Kingsbur General Elec 
tric Company 
[he Electric 


sulator 


Stress Grading of In 
Strings and their Radio In 
Voltages. A. §. Denholm, Na 
tional Research Council 

Radio Frequency Propagation and 
Attenuation on the American Electric 
Dequine-Olive 345-Kv_ Line 
Barthold, J]. J. LaForest, Gen 
Company R H 
American Gas & Electric 
Corporation; F. J. Trebby 
Aluminum & Chemical Corpo 


fluence 
CP6OU-192 


Power 
L. oO 
eral Electric 
Schlomann 
Service 
Kaiser 
ration 
Radio Interference Studies for Extra 
High-Voltage Lines in Ontario. J 
Reichman, J]. R. Leslie, Hydro-Elec 
tric Power Commission of Ontario 


2:00 p.m. Switchgear 


60-209 The Effect of Current Chopping in 
Current Breakers on Networks and 
I ransformers—I Theoretical Con 
siderations. 7. H. Lee, General Elec 
tric Company 

CP60-207. The Effect of Current Chopping 
Circuit’ Breakers on Networks and 
I ransformers I! Experimental 
Techniques and Investigations 1 
N. Greenwood, General Electric Com 
pany 

CP60-208. Physical Factors in Expulsion 

Fuse Cutout Design. R. J 

ski, Line Material 

Mechanical 

Breaker 

Ohio 

1-1 -I 


Type 
Bronthou 
Industries 
Loadings on 

Bushings. #£ I Huston 
Brass Company; E. B Rietz, 
Circuit Breaker Company 


CP60-107 Cireuit 


Relays 


4 New Approach to the Pilot Wire 
Protection — of Transmission Lines 
Using Leased Pilot Wires Having 
Relatively Long Electrical Charac 
teristics. J. H. Neher, Philadelphia 
Electric Company 

Subharmoni« Ferro-Resonance in 
( oupling Capacitor Potential-Device 
and Method of Prevention. 7 I 
Norimatsu, Electrotechnical Labora 
tory; H. Uyeda, Nissin Electric Com 
pany, Ltd 
Bibliography of 
1957-58. ATEI 


2:00 p.m. 


60-155 


60-164 


Rela Literature 
Subcommittee on Bib 
liography of Relay Literature of the 
Relays Committee a Hirtler 
chairman 


2:00 p.m. Radiation Effects Symposium 


cr.” Thermoelectric Power. P. H 
General Electric Company 

Transmission of Electromagnet 
Waves through an lonized Atmos 
phere WW Greenhow, Chance 
Vought Aircraft 


Klein 


cPe.* 


Corporation 


2:00 p.m. Rotating Machinery 


60-169 A Practical Commutator Primitive for 
Generalized Machine Theory. T. H 
jarton, McGill University; ¢ V 
Jones, Liverpool University 

Basis for Inductance Calculations in 
Commutation Design—Il H I 
Koenig, H. K. Kesavan, J. D. Edick, 
Michigan State University 

Digital Techniques in Commutation 
Design—IIIl. H. K. Kesavan, H. E. 
Koenig, Michigan State University. 
A New Criterion for Satisfactory 


Commutation—lI H K Kesavan, 
H. E. Koenig, Michigan State Uni- 
versity 


2:00 p.m. 
for Safety 


Symposium on Grounding 


2:00 p.m, Man-Machine Integration and 
Complex Control Systems 

CP.* Automatic Maintenance Operation in 
an Electronic Telephone Central Of 
fice. W. Ulrich, Bell Telephone Lab 
oratories 

Use of an Electronic Data Processing 
System in Making Military Opera 
tional, Decisions. R. G. Pfefferkorn, 
Interiational Electric Corporation 
Expemence in Using the Sage 
puter, for Sage System Operator 
Training and Analysis of Operator 
Performance. J. I Morey, Systems 
Development Corporation 


Com 


2:00 p.m. Design Theory of 
Combinational Switching Circuits 
(Tutorial Session) 


CP.° Introduction to Switching (Boolean) 
Algebra. N. R. Scott, University of 
Michigan 

CP.* Binary Numbers, Codes and Trans 
lators. W. J. Cadden, International 
Business Machines Corporation 
Formulation of Switching Problems 
J. P. Runyon, Bell Telephone Lab 
oratories 
Representation of 
tions. E. J 
Company 
Minimization Theory. E. J. McClus 
hey, Jr., Princeton University 
Design Using Computers. T. C. Bar 
tee, Massachusetts Institute of 
nology 


Switching Func 
Tanana, Western Electric 


lech 


7:30 p.m. International Communications 


Forum of Technical 


Committee Chairmen 


7:30 p.m. 


Thursday, February 4 


9:00 a.m. Modern Circuit Techniques I 


CP.°* Fsaki Diode Characterization. D. E 
Thomas, Bell Telephone 
tories 
Tunnel Diode 
Applications. W 
Davidsohn, Y. 
G. B. Ober 
pany 


Labora 
Circuit’ Aspects and 
Chow, Il § 
Hwang, C. 8. Kim, 
General Electric Com 
Ferroelectric Energy Converter Cir 
cuits. §. R. Hoh, International Tele 
phone and Telegraph Laboratories 
High-Speed Silicon P-N-P-N Diodes 
4. N. Baker, J. M. Goldey, |. M 
Mackintosh, Bell Telephone Labora 
tories 

Gain Control 
General Electric Com 


Cascaded Automatic 
J. 8S. Brown 
pany 


9:00 a.m. Control Systems Components 


Ae Analog to Digital Devices. HV 
P. P. Fischer 

CP.* Variable Reactance and Linear Dif 
ferential Lransformer-Type ‘Trans 
ducers. C. W. Batrd 
A -( Servo Motors 
T. N. Feng, E 
Gyros. ¢ Janoff 
A Paper Covering the Objectives of 
Component System Performance 
Evaluation Subcommittee ] R 
Shull 


Gains, 


Resolvers, ete 
Gamble 


9:00 a.m. 
Industry 


Automation Systems in Metal 


CP.* Advanced Electrical Systems for Ap 
plication to Metal Industry Processes 
u H. Dauberman, Westinghouse 
Electric Corporation 

Automation for Sinter 
Houlton, D. E. 


Plants. R. L. 
Hamilton, General 


Institute Activities 


9:00 a.m. 
of Light 


60-24 


9:00 a.m. 
Network 


cP.* 


CP60-99 


CP.* 


9:00 a.m. 


cP." 


9:00 a.m. 
9:00 a.m. 


cP. 


9:00 a.m. 
or. 


60-156 


Electric Company. 

Data Accumulation and Logging 
Systems for Stul Strip Processing 
Lines. G. J. Hay, Westinghouse Elec 
tric Corporation 

Servo Control for Synchronized Con 
verters, A. E. Lewis. Clark Controller 
Company 


Production and Application 


Voltage-Temperature Life Testing of 
Fluorescent Ballast Insulation Sys 
tems. C. A. Howlett, General Electric 
Company (Deceased). 

Acceptance and Use of Higher Light 
ing Levels. G. J. Taylor, Day-Brite 
Lighting Inc 

Integrated Lighting Air-Conditioning 
Systems. W. S. Fisher, General Elec 
tric Company 


Capabilities of the Telephone 
for Data Transmission 


Evaluating the Telephone Message 
Plant for Data Transmission—De 
scription of Testing Program. A. A 
{lexander, American Telephone and 
Felegraph Company 

Basic Transmission Characteristics of 
the Telephone Network, Net Loss 
Bandwidth, Delay, and Noise. D. W 
Nast, Bell Telephone Laboratories 

Data-Phone-Customer Usage Results 
R. W. Ralston, American Telephone 
& Telegraph Company. 

A High-Speed (105,000 bit per sec 
ond) Data-Transmission System. R 
H. Coe, Pacific Telephone and Tele 
graph Company; R. T. James, Amet 
ican Telephone and Telegraph Com 
pany 


Wire Communications 


E6 Voice Repeater—Background and 
Theory of Operation. L. Hochgrat 
Bell Telephone Laboratories. 

E6 Voice Repeater—Description and 
Testing. J. O. Smethurst, Bell Tele 
phone Laboratories 

E6 Voice Repeater—Packaging De 
sign. L. Pedersen, Bell Telephone 
Laboratories 

E6 Voice Repeater—Production Plan 
ning. R. Mittermann, Western Elec 
tric Company 

E6 Voice Repeater—Engineering and 
Installation. FE. J. Doyle, T. J. Tal 
ley, 111, American Telephone and 
Telegraph Company 


Power System Communications 
Protective Devices 


Application for Arresters for Light 
ning Protection of Multiline Sub 
stations. J M. Clayton, F. 8. Young, 
Westinghouse Electric Corporation 
Arrester Protection of High-Voltage 
Stations against Lightning. G. D 
Breuer, R. H. Hopkinson, I. B. John 
son, A. J. Schultz, General Electric 
Company 

An Analvsis of 
Duty "sing a Thr-al 
g. f:. Reis, We. « 
svivania Power & Light Company 
J. Teno, Lehigh University 

Radio Influence Voltage Values for 
Lightning Arresters. H. R frm 
strong, Detroit Edison Company 
Problems in Lightning Arrestei 
Standardization WW F Griffard, 
Commonwealth Associates, Inc, 


Arrester Operating 
Approach 


Galiyano, Penn 


Power Generation Planning 


An Approach to Peak Load Eco 
nomics. C. D. Galloway, L. K. Kirch 
mayer, W. D. Marsh, A. G. Mellor 
General Electric Company (Re-pre 
sented for discussion only). 

Load and Capacity Models for Gen 
eration Planning by Simulation. C. J 
Baldwin, C. A. DeSalvo, Westing 
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house Electric Corporation; C. H. 
Hoffman, E. C. Plant, Public Serv- 
vice Electric and Gas Company. 

Cp.® The Use of Simulated Reserve Mar- 
gins to Determine Generator Instal- 
lation Dates. C. J. Baldwin, D. P 
Gaver, Westinghouse Electric Cor- 
poration; C. H. Hoffman, J. A. Rose, 
Public Service Electric and Gas Com 
pany 

CP.*® Announcement of Future Roundtable 
Discussion on Power Station Auto 
mation. D. M. Sauter, Westinghouse 
Electric Corporation 


9:00 a.m. Substations and Transformers 


CP60-42. 400-Mva Bulk Power Substation in 
Metropolitan Area. (¢ Vl Short, 
H. L. Holland, City of Los Angeles 
Department of Water & Power 

60-175. Some Characteristics of Audible 
Noise of Power ‘Transformers and 
their Relationship to Audibility Cri 
teria and Noise Ordinances. M. W 
Schulz, Jr., R. J. Ringlee, General 
Electric Company 

cPr.° Sound Barrier Walls for Transform 
ers. Working Group on Technical 
Investigations of the Subcommittee 
on Audible Sound of the AIEE 
Transformer Committee, M WwW 
Schulz, Jr., chairman 

cP.° Mobile Test Unit Brings Factory 
Testing to Power Transformer Re 
pair Shop. E. A. Thompson, W. H 
Schneider, Westinghouse — Electric 
Corporation 


9:00 a.m. Basic Sciences 

CP60-193. Generalized Recurrence Relations in 
the Analysis of Physical Nonlinear 
Systems. A. A. Wolf, Stromberg- 
Carlson Company. 

CP60-194. Electromagnetic Induction Damping 

of Vibratory Motion. L. B. Cherry, 

Lamar State College of Technology 

Voltage Regulation in Modern Air 

craft Electric Power Systems 

A. Krauzs, Space Technology Labo 

ratories, Inc.; H. A. Kahle, Jack & 

Heintz, Inc. 

CP60-195. A Transistorized D-C Voltage Reg- 

ulator for Direct Replacement of 
Carbon-Pile Regulators. P. D. Corey, 
W. O. Hansen, General Electric 
Company. 
Determination of the Transient Re- 
sponse of the Heaviside—Bessel Non- 
Uniform Transmission Line. D. T. 
Frankos, T. J. Higgins 


60-196. 


9:00 a.m. Semiconductor Rectilying 
Devices and Applications—I 


CP60-67. A Silicon Controlled Rectifier—Its 
Characteristics and Ratings—II. D 
K. Bisson, R. F. Dyer, General Elec- 
tric Company. 
100-Kw Transistors. J. Philips, E. W 
Torok, Westinghouse Electric Cor 
poration. 

Switching Characteristics of Silicon 
Power Controlled Rectifiers—I, 
Turn-on Action. I. Somos, General 
Electric Company 

A Thermal Compression—Bonded 
Low Temperature—Coefficient Volt- 
age Regulating Diode. J. B. Single 
ton, H. D. Sloan, Bell Telephone 
Laboratories, Inc. 

60-19. An Investigation of the Dynamic 
Switching Properties of 4-Layer 
Diodes. G. E. McDuffie, Jr.. W. L 
Chadwell, Catholic University of 
America (Re-presented for discussion 
only). 


9:00 a.m. Application of Computers in 
Manufacturing 


CP.* Integrated Systems Planning. B. 
Grad, General Electric Company. 

CP.* Production Line Balancing. A. L. 
Paul, Westinghouse Electric Corpora- 
tion. 

CP60-131. An Experiment in Simulation of 
Factory Operation on a Digital Com- 
puter. R. S. Clement, General Elec- 
tric Company. 


January 1960 


CP60-132. Complete Manufacturing Informa- 
tion Produced by Computer for 
Large A-C Motor Coils. T. N. Kyri- 
azi, R. C. Fuller, Westinghouse Elec- 
tric Corporation. 


9:00 a.m. Panel Discussion on “New 
Challenges to Electrical Engineers From 
Medical and Biological Problems” 


Opening Address: J. H. Foote, presi- 
dent, AIEE. 

Moderator: S$. Talbot, Johns Hopkins 
Hospital. 

Radiology: G. Henny, Temple Uni- 
versity 
Biology: O. 
Minnesota. 
Space Medicine: A. Hetherington, 
Air Research and Development Com- 
mand 


Schmitt, University of 


2:00 p.m. Modern Circuit Techniques II 
CP.* Solid-State Switching Logic for Air 
borne Control Systems. K. H. Doeren 
kamp, R. W. Churchill, Minneapolis- 
Honeywell Regulator Company 
A Switching Amplifier for a Space 
Vehicle Stable Platform Control Sys- 
tem. J. McHugh, General Electric 
Company 
Characteristics of Wide-Band Direct 
Coupled Amplifiers. J. Varga, Gen- 
eral Electric Company. 
Transistor Morse to Teleprinter 
Code Converter. J. F. Cunniff, C. E 
Theall, Jr., C.G.S. Labs., Inc. 
The Design of the Generator Volt- 
age Regulator. B. M. Van Emden, 
Hydro-Aire Corporation. 


2:00 p.m. Mathematicians Look at 
Nonlinear Control Systems 


CP60-109. Discrete Models for Nonlinear Sys- 
tems. W. Kaplan, University of 
Michigan. 

cr.* Problems of Asymptotic 
and Stability. L. Cesari, 
University & RIAS. 

CP60-110. Recent Advances in the Analysis 

and Synthesis of Nonlinear Systems. 

A. 1 Wolf, Stromberg-Carlson 

Company. 

On A Systematic Approximation to 

the Partition Method for Analysis 

of A Class of Nonlinear Systems. 

Y. H. Ku, J. H. Dietz, University of 

Pennsylvania; A. A. Wolf, Stromberg- 

Carlson Company. 

Minimal Time Problems and Maxi- 

mum Principle. L. A. Zadeh, Univer- 

sity of California. 

Bibliography on Recent Contribu- 

tions in the Nonlinear Theory Area. 

T. H. Higgins, University of Wiscon- 

sin. 


Behavior 
Purdue 


60-111. 


2:00 p.m. Electric Systems for Metal 


Industry 


CP.° The Rectifier Power Supply on the 
Lukens Steel Reversing Plate Mill. 
R. A. Hamilton, General Electric 
Company 
Rectifier Power Supplies for Auxil- 
iary Drives. 8. J]. Roumanis, General 
Electric Company 
Application of Rotating Magnetic 
Stirrers to Electric Are Furnaces. 
R. D. Thomas, Westinghouse Electric 
Corporation. 


2:00 p.m. 
Handling 


Analog and Digital Data 


CP.* A Precision Voltage Reference for 
Industrial Recorders. P. B. Robin- 
son, General Electric Company 

CP.* Design and Performance Character- 
istics of a High-Speed Wide Chart 
Recorder. J. C. Garrigus, Bristol 
Company. 

A Power Line Transient Recorder. 
G. H. Hoshall, Davies Laboratories. 
A Solid-State Digital Computing 
System for Electric Load Monitoring. 
R. J. Thomas, Union Carbide Mu- 
clear Company; J. O. Gustafson, 


Institute Activities 


Bailey Meter Company; G. E. Foster, 
Lundell Thomas, Union Carbide 
Nucleonics. 

The Combi-System—A Proposal for 
New Concepts in Digital Data Proc- 
essing. H. Schwab, Consolidated 
Electrodynamics. 


2:00 p.m. Telegraph Systems 

CP.* Freight Car Report Sorting System. 

C. R. Fisher, Stromberg-Carlson 

Company 

A Step-Driven Digital Magnetic Re- 

corder. J. G. Hansen, Stromberg- 

Carlson Company. 

CP The 82Bl Military Teletypewriter 
Message Switching System. W. M. 
Bacon, G. A. Locke, Bell Telephone 
Laboratories, Inc. 
Recent Advances in Printing Tele- 
graph Apparatus. W. Y. Lang, Bell 
lelephone Laboratories, Inc. 
Advancements in the Facsimile Art 
During 1959. W. A. Bliss, Radio Cor 
poration of America Laboratories 


60-183 


2:00 p.m. Wire Communications 

cr. A Pole Mounted Negative Impedance 
Repeater. H. W. Clark, Stromberg- 
Carlson Company. 

CP.°* Application of the E3 Repeater on 
Nonloaded Cable. J. W. Joyner, 
Southern Bell Telephone and Tele 
graph Company. 

CP60-43. The REA-1| ‘Transposition System. 
4. G. Chapman, J. M. Flanigan, 
Rural Electrification Administration; 
J. V. Buscemi, Anaconda Wire & 
Cable Company. 

CP.°® Wire Line Communications on the 
Union Pacific Railroad. C. O. Jett, 
Union Pacific Railroad. 

60-44. An All-Transistorized Trunk Car- 
rier System. F. H. Gardner, Strom- 
berg-Carlson Company. 


2:00 p.m. Transformers 
60-80 Dielectric Tests on Transformers as 
Influenced by Further BIL Reduc- 
tions. J. R. Meador, N. E. Dillow, 
General Electric Company. 
Some Aspects of Ground Current 
Measurements during Transformer 
Impulse Tests. L. C. Aicher, Aliis- 
Chalmers Manufacturing Company. 
Pseudo-Final Voltage Distribution in 
Impulsed Coils and Windings. P. A. 
Abetti, General Electric Company. 
CP.°* Front-of-Wave Air Gap Data Sug- 
gests Refinement in New Standard. 
C. A. Long, C. L. Moore, Westing- 
house Electric Corporation. 


60-182. 


2:00 p.m. Power System Economic 


Dispatch 


CP60-179. Power System Economic Load A\l- 
location Using a New Equation for 
Transmission Losses. M. J. Fisher, 
Washington University. 

A New Method of Making Trans- 
mission Loss Formulas by Means of 
Eigenvalues and Modal Matrices. 
E. E. George, Ebasco Services Inc. 
Direct Calculation of Transmission 
Loss Formula—l. L. K. Kirchmayer, 
H. H. Happ, General Electric Com- 
pany; G. W. Stagg, J. F. Hohen- 
stein, American Electric Power Serv- 
ice Corporation. 

Hydro-Thermal Economic Schedul- 
ing—Computational Experience with 
Co-ordination Equations. P. L. Dan- 
deno, Hydro-Electric Power Commis- 
sion of Ontario. 

Hydro-Thermal Economic Scheduling 
—Solution by Incremental Dynamic 
Programming. B. Bernholz, L. J. 
Graham, Hydro-Electric Power Com- 
mission of Ontario. 


60-82. 


2:00 p.m. Power Generation and New 
Energy Sources 


CP60-108. A New Minimum Excitation Lim- 
iter for Electric Utility Generator 
Regulating Systems. P. O. Bobo, N. 
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Kormanik, H. A 
inghouse Electric Corporation 
A Simplified Method for Determin 
ing a Transfer Scheme on Generating 
Station Auxiliary Buses. J. L. Barker, 
S. M. Husse | Boston 
Edison Company 
Thermoelectric and Mechanical Con 
version of Solar Power. R ( 
Schlichtig, A. J. Morris, Boeing Air 
plane Company 
Recent History of 
velopment, §. J 
Flectri¢ 


Steinbruegyge 


CP60-157 


Sweene 


Thermoelectric De 
l Westing 


ingello 


house Corporation 


2:00 p.m. Symposium on Extra-High 


Voltage Substations 


2:00 p.m. Thermoclectricity 


Cr.° Theoretical Bounds on the Thermo 
electric Figure of Merit. F J. Dona 
hoe, Franklin Institute 
Thermoelectric Concepts for 
neers. 4. G. Milnes, N {lfonso, Car 
Institute of Technology 

Ihe Effect of Source and Sink Ther 
mal Resistance on Thermoelectric 
Performance. P. F 
Massachusetts Institute of ‘Technol 


Laboratories 
CP60-17 Engi 


negic 


Generator Gray 
ogy 

Transient Response and Ripple Ef 
fects in Thermoelectric 
Cells. N iifonso, A.G 


negie Institute of 


CP60-174 
Cooling 
Milnes, Car 
Pechnology 


2:00 p.m. Radiation Effects Roundtable 


Discussion 


2:00 p.m. Semiconductor Rectifying 
Devices and Applications—II 


©P60-68. Transient Thermal Impedance of 
Semiconductor Devices. E. J. Diebold, 
Perkin Engineering Corporation; W 
Luft, International Rect#fier 
ration 
Power 


Corpo 


©CP60-69 Semiconductor Ratings un 
der Transient and Intermittent 
Loads. F. W. Gutzwiller, T. P. Syl 
van, General Electric Company 
Problems Encountered in Applying 
the Silicon Controlled Rectifier To 
Control Tungsten Lamp Loads. C. § 
Daugherty, Vickers Inc 

Irinistor ‘Triode Power Inversion 
F. J. Hierholzer, Westinghouse Elec- 
tric Corporation 


OP60-70 


P60-71 


2:00 p.m. Electrical Techniques in 
Medicine and Biology 
c.® TPhermoelectrical Applications in Bio- 
Medical Studies. J. D. Mees, West 
inghouse Electric Corporation 
er An X-Ray Tube with Grid Control 
for Exposures in Cineradiography 
T. H. Rogers, Machlett Laboratories 
?.* Microliter Oxygen Detector in Medi- 
cal Research. 1} uW Bolie, 
State University 
Instrumentation for the Diagnosis 
of Coronary-Artery Disease. D. F 
Moyer, G. D. Talbott, Dayton, Ohio 
e.” New Developments in Heart-Lung 
Bypass Systems. G. C. Riggle, J. M. F 
DeBroske National Institutes of 
Health 
Use of a Low-Power Nuclear Re 
actor in Biology and Medicine. A. J. 
Blotchy, A. L. Dunn, R. E. Ogborn, 
Veterans Administration Hospital 
Experiments with Air Lons on the 
Trachea. J]. C. Beckett, Wesix Elec- 
tric Heater Company; 4. P. Krueger, 
University of California 


lowa 


P60-100 


P60-101 


Friday, February 5 


9:00 a.m. Feedback Control Systems 


CP60-115. Input - Output Cross - Correlation 
Functions for Some Memory-Type 
Nonlinear Systems with Gaussian In- 
puts. H. R. Leland, Cornell Aero- 
nautical Laboratory, Inc., of Cornell 
University. 

CP60-116. Nonlinear Compensator for a Piece- 
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wise Linear Second Order. M. Atha 
nassiades, O. J. M. Smith, University 
of California 

Stability Analysis of Dual-Mode 
Servomechanisms. J. E. Gibson, E. 8 
McVe Purdue University 
Instrument Servomechanisms with 
Backlash Coulomb Friction and 
Stiction. M. P. Pastel, G. J. Thaler, 
U.S. Naval Postgraduate School 


CP60-117 


CP60-1L18 


9:00 am. Industrial Control 


9:00 a.m. Data Communications over 
Wire Systems 
60-27 Ihe Effect of Delay 


Data Transmission. P 
Corporation 


Distortion on 
Vertz, Rand 


Adjustment of a Na 
Network for 


Lavout and 

tionwide Facsimile 
Weather Map Service 
A Delay Distortion 
F. C. Dunbar, Bell 
oratories, Inc 

CP60-46. A Test Set for 


Simulation Set 
Telephone Lab 


Measurement of En 
Delay Distortion at Audio 
Frequencies with | yssec Precision 
WW 1 Codd Stromberg-Carlson 
Company 

A Survey of Cable Characteristics for 
Data Communication. F. B. Wood 
International Business Machines Cor 
poration 


velone 


9:00 a.m. Radio Communication Systems 


CP60-159. A New Control Terminal for Mo 
bile Telephone Service. L. E. Get 
gen, G. McGibbon, Lenkurt Electric 
Company, Inc 

Automation Applied to Mobile Ra 
dio Transmission Surveys. H ; 
Strong, V. Feldkircher, The 
Bell Telephone Company 
Intermodulation Effects in FM and 
PM Systems. B. E. Love, American 
Telephone & Telegraph Company 
Service Area of an Airborne Televi 
sion Station. M. T. Decker, National 
Bureau of Standards 


<P60-160 
Ohio 


CP60-161 


CP." 


9:00 a.m. Transformers 


cF.* A Report on the Proposed AIEE 
Test Procedure for Evaluation of In 
sulation Systems for Specialty Trans 
formers. P. A. Vance, General Elec 
tric Company. 

Test Equipment Used to Evaluate 
Specialty Transformer Insulation 
Systems in Accordance with the Pro 
posed AIEE Test Procedure. E. W 
Lindsay, Westinghouse Electric Cor 
poration 

Evaluating 
Insulation 


CP.° a Specialty Transformer 
System by the Proposed 
AIEE Test Procedure. D. S. Steph 
ens, E. W. Lindsay, Westinghouse 
Electric Corporation 

Specialty Transformer Life Test Pro 
cedures in Selecting Impregnating 
Varnishes. D. H. Briggeman, G. I 
Duncan, General Electric Company. 


9:00 a.m. 
Problems 


Power Generating Capacity 


CP.* Bibliography of Load and Fre 
quency Control Literature 1922-1957. 
J. Preminger, Israel Institute of 
Fechnology. 

Application of Probability Methods 
to Generating Capacity Problems. 
AIEE Probability Applications Work- 
ing Group: Presentation of Report 
and Panel Discussion by: H. A. Ad- 
ler, A. K. Falk, C. D. Galloway, 
C. Kist, E. S. Loane, and L. K. 
Kirchmayer, chairman. 


CP60-37 


9:00 a.m. 
60-94 


Insulated Conductors 


Mathematical Solution to the Prob- 
lem of the Control of the Thermal 
Environment of Buried Cables. J. V. 
Schmill, The Mexican Light and 
Power Company, Ltd. 
Characteristics of Power Cable Shield- 
ing. T. N. Mitropoulos, R. J. Fogel, 
C. J. Tang, Simplex Wire & Cable 
Company. 


60-141. 


Institute Activities 


9:00 a.m. 


CP60-97 


9:00 a.m. 


60-98 


CP60-170 


60-154 


CP.* 


CP60-172. A 


9:00 a.m. 


ia.” 


9:00 a.m. 


CP.* 


CP. 


9:00 a.m. 


60-197 


60-198 


60-199 


A New High Voltage 
Graded Pothead. E. F 
Brass Company 


Capacitor 
Huston, Ohio 


Corona Effects 


A Capacitance Bridge Method for 
Measuring Integrated Corona Charge 
fransfer and Power Loss per Cycle 
T. W. Dakin, P. J. Malinaric, West 
inghouse Electric Corporation. 

Ihe Measurement and Influence of 
Surface Charges on the Inception 
Voltage Between Dielectric and Metal 
Dielectric Surfaces. S. I. Reynolds 
General Electric Company 

The Study of Discharges in Dielec 
tric Voids by Photomultiplier Meth 
xls. N. M. Bashara, University of 
Nebraska 

Ionization and Electron Attachment 
Coefficients in Alkyl Chlorides. J. ¢ 
Devins, O. H. LeBlanc, General Elec 
tric Company 


Rotating Machinery 


Load Losses in 
Erdelyi, Univer 


Calculation of Stray 
D-C Machinery. E. 
sity of Delaware. 
Armature Tooth Pulsations 
Current. M. J. Pasculle, 
house Electric Corporation. 
The Effect of Rectifier Power Supply 
on Large D-C Motors. R. M. Du 
naiski, General Electric Company. 
On the Simplification of Introduction 
of the Signal-Flow-Graph in Electri 
cal Machine Analysis. P. E. Magyar 
M. Sobral, Jr., A. A. Leirner, P. P.G 
Gonzaga, Instituto Technolégico dé 
Aeronautica. 

Practical Method for Obtaining 
the Over-all External Characteristics 
of an Unstable D-C Shunt Self-Ex 
cited Generator. P. E. Magyar, A. A 
Leirner, Instituto Technolégico dé 
Acronautica. 


Eddy 
Westing 


Education 


Ihe Public Schools in Relation t 
Electrical Engineering Education 
T. M. Linville, General Electric Com 
pany 

The Technical Institutes Part in 
Electrical Engineering Education. § 
Linke, Cornell University. 

Electrical Engineering Education in 
Industry, L. N. Stone, Oregon State 
College. 

Electrical Engineering Education 
through Membership in AIEE. C. R 
Vail, Duke University. 


Molecular Electronics 1 


Molectronics. H. W. Henkels, West 
inghouse Electric Corporation. 

A Categorization of Molecular Engi- 
neering. J. W Brouillette, S. K 
Ghandi, A. Lesk, General Electric 
Company 

Phenomena of Interest to Molecu 
lar Electronics. R. D. Larson, J. M 
Blasingame, Wright Air Development 
Center 

R. H. Rediker, Lincoln Laboratories 
H. R. Owens, Texas Instrument. 
Inc. 


Basic Sciences 


A Method for the Design of Holding 
Electromagnets. J. T. Ludwig. Min 
neapolis-Honeywell Regulator Com 
pany. 

Inductors Biased with Permanent 
Magnets—Part I. J. T. Ludwig, Min- 
neapolis-Honeywell Regulator Com 
pany. 

Inductors Biased with Permanent 
Magnets—Part II. J. T. Ludwig, 
Minneapolis-Honeywell Regulator 
Company. 

The Existence of an Electric Ana- 
log of a Magnetic Circuit by the 
Laws Defining Magnetostatics. E. C. 
Koenig. 
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CP60-200. The Determination of the Hysteresis 
Curve for Thick Tape Cores. P. Den- 
tella, Fivre Company; E. DellaTorre, 
Rutgers University. 

A Correction of the Present Design 
Method for Permanent Magnets Ex- 
posed to External Fields. M. Schind 
ler, Radio Corporation of America 

CP60-201. An Analysis of a Polarized Electro- 
magnetic Drive System and of Vi 
brator Systems. R. S. Nunn, Hamp 
shire Eng 


2:00 p.m. Feedback Control Systems 


2:00 p.m. Industrial Control 


2:00 p.m. ‘Telemetering 


2:00 p.m. Radio Communication Systems 


60-54 Radio Frequency Interference Con 
siderations in the TD-2 Radio Relay 
System. H. E. Curtis, Bell Telephone 
Laboratories, Inc 

GP.* Radio Communication in Aviation 
< Caporale, Federal Aviation 
Agency 

CP60-162. A Format for a Fundamental Plan 
for the Improvement of Telecom 
munication Facilities in Underde 
veloped Countries. C. A. Parry, Page 
Communications Engineers, Inc 
RF Transmission Line Engineering 
R. F. Lewis, Prodelin, Inc 


2:00 p.m. Television—Color and 
Monochrome 


CP60-59. Redstone Arsenal Closed Circuit Ed 
ucational TV System. J. P irgo 
I. N. Howell, Southern Bell Tele- 
phone & Telegraph Company 

CP.° Aspects of the Land Color System 
(Including Demonstration) W 
Hughes, lowa State College 

Gr. A Field Sequential Color Mobile 
Unit to Work with Ediphor. L. Tyr 
rell, Teletone 

CP60-60. Automatic Logging of AM, FM, and 
r'V Transmitting Station Parameters 
G Ehrenberg, Minneapolis-Honey 
well Regulator Company 

60-11 An Omnidirectional Circular An 
tenna Array Excited Parasitically by 
a Central Driven Element. H. P 
Neff, J. D. Tillman, University of 
Tennessee 

60-66 Dial Selected Industrial Television 
for Ticket Reservation Facilities 
y. Wu dlinsky, Dage Television Di 
vision, Thompson Products Inc 
(Re-presented for discussion only) 


2:00 p.m. Transformers 
CP.° Short-Time Overcurrent Ratings of 
CT’s and CB's Proposed Co-ordina 
tion Standards. G. §. Duffus, Cana 
dian Westinghouse Company, Ltd 
Permalex—A New Insulation Sys- 
tem. M. F. Beavers, E. L. Raab, J. C 
Leslie, General Electric Company 
60-81 Oil Preservation Systems, Factors Af 
fecting Ionization in Large Trans 
formers { T. Chadwick, D. H 
Ryder, A. E. Brierley, English Elec 
tric Company, Ltd 
Studies of Insulating Oil in New 
and Used Transformer. T. K. Sloat, 
Westinghouse Electric Corporation; 
I 14. Banevicius, Cleveland Electric 
Illuminating Company 


60-58. 


2:00 p.m. Power System Short-Circuit 
Current Calculation 


CP.° Digital Computer Study of the Re- 
synchronizing of a Turbo-Alternator 
R. N. Sudan, Cornell University 

CP60-180. Digital Calculation of Line-to 
Ground Short Circuits by Matrix 
Method. A. H. El-Abiad, Purdue 
University 

CP60-181. Digital Calculation of  3-Phase 
Short-Circuits by Matrix Method. 
H. E. Brown, C. E. Person, Com- 
monwealth Edison Company; L. K. 
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Kirchmayer, General Electric Com- 
pany; G. W. Stagg, American Elec- 
tric Power Service Corporation. 

CP60-182. Digital Calculations of Single-Phase- 
to-Ground Faults. H. E. Brown, C. E. 
Person, Commonwealth Edison Com- 
pany 


2:00 p.m. Insulated Conductors 

59-892 The Texada Island Submarine Cable 
Crossing. P. J. Croft, British Colum- 
bia Power Commission (formerly 
with Canada Wire & Cable Com- 
pany). 
Gas-Filled 
Cables. N. 
Technology. 
Correlation between Impregnant Sta- 
bility under Vacuum Discharge and 
Life of Solid-Type Oil-Impregnated 
Paper Cable on Accelerated High- 
Voltage Load Cycle Test. A. O. 
McKean, E. J. Merrell, Phelps Dodge 
Copper Products Company. 
Improving Building Wire Perform- 
ance. R. H. Lee, E.' l. DuPont de 
Nemours & Co., Inc 


Cavities in Solid-Type 
Klein, Israel Institute of 


2:00 p.m. Basic Sciences 

CP60-202. The Synthesis of Linear Filters 
with Real or Imaginary Transfer 
Functions. E. G. Gilbert, J. Otter- 
man, University of Michigan 


CP.° Automatic Plotting of Characteristic 

Curves and Analog Solution of Al- 

gebraic Equations. D. Mitrovic, Uni- 

versity of Belgrade. 

Difference Equations and their Ap- 

plications. L. A. Pipes, University of 

California. 

60-31 Generalized Brillouin Flow. G. Kent, 
Syracuse University. 

CP60-204. Conformal Transformations in An- 
alog Simulations of Non-Saplacian 
Fields. J. R. Allder, Space Technol- 
ogy Laboratories, Inc.; W. J. Kar- 
plus, University of California; R. N 
Bryan, Pacific Semiconductors Inc. 


60-203. 


2:00 p.m. Radiation Technology 


2:00 p.m. Molecular Electronics II 


CP.° Some New Examples of Molecular 
Engineering. R. W. Aldrich, N. Hol- 
onyak, Jr., I 4. Lesk, General 
Electric Corporation 

CP.° Theory and Applications of a Mono- 
lithic Null Device. W. Kaufman, 
Westinghouse Electric Corporation 

CP.° Microminiature Full Adder. E. 
Keonjiam, American Bosch Arma 
Corporation 

CP.*® Microelectronics—A Circuit System 
Employing Microminiaturing Com- 
ponents. E. Steele, W. B. Warren, 
R. A. Dgudmendsen, Hughes Prod 
ucts 


6th Reliability Symposium 


Will Be Held January 11-13, 1960 


THE 6TH NATIONAL Symposium on 
Reliability and Quality Control will be 
held January 11-13, 1960, at the Statler- 
Hilton Hotel in Washington, D. C. The 
symposium is sponsored jointly by the 
AIEE, the American Society for Quality 
Control (ASQC), the Institute of Radio 
Engineers (IRE), and the Electronic In- 
dustries Association. 

This year’s program will attempt to re- 
view most of the aspects of reliability 
from simple fundamentals to advanced 
Parallel 


formed in order to meet the probable 


concepts. sessions have been 
needs of various types of attendees. 

The theme of this year’s symposium is 
the same as it has been for several years: 
“A Report to the Nation on the State-of 
the-Art in Reliability.” 

Speakers, panel discussions, a banquet 
at which Vice-Admiral J. T. Hayward 
will talk, and a copy of each paper pre- 
sented will be among the features of the 
symposium. 

A special Ladies Day Program has been 
planned for the wives of those who attend 
the technical sessions. 

The tentative program follows: 


Monday, January 11 


8:00 a.m. Registration 


9:00 a.m. Session 
Keynote Address: Reliability—-Responsibility 
J. K. Sprague, president, Sprague Electric 
Company 


10:00 a.m. Morning Session 


Military Requirements and Specifications 


Moderator: J. Allen, Space Technology Labor- 
atories, Inc 


Institute Activities 


Reliability in Contracts. J. L. Burnside, Lock- 
heed Aircraft Corporation 

Improved Component Specifications. R. E. Moe, 
General Electric Company 

New Quality Assurance Techniques in Speci 
fications. H. G. Romig, Hoffman Electronics 
( orporation 


New Production Techniques 

Moderator: A. W. Rogers, U. S. Army Signal 
Research & Development Laboratory 

New Production Techniques on Filters and 
Capacitors. §. Sonobe, Nippon Electric Com 
pany, Ltd 

Audio-Visual Aids to Human _ Reliability 
D. A. Hill, Hughes Aircraft Company. 
Decentralized Reliability Education. J M 
Wuerth, North American Aviation, Inc 


2:00 p.m. Afternoon Sessions 


New Mathematical Techniques 


Moderator: G. Levenbach, Bell 


Pelephone 
Laboratories 

Random Balance Designs for Reliability 
G. H. Sandler, Sylvania Electric Products, Inc 
Sequential Qualification: A Reliability Count- 
down. D. R. Howes, Army Chemical Center 
Analog Computers for Statistical Procedures 
M. H. Norton, Booz-Allen Applied Research, 
Inc. 

Accelerated Testing as a Problem of Modeling 
R. E. Thomas, Battelle Memorial Institute 


Cost Considerations 

Moderator Rear Admiral R Mandelkorn 
(U. S. Navy, retired), Philco Division, Lans 
dale Tube Company 

A Reliability Economic Decision Method 
H.W. Price, Diamond Ordnance Fuze Labor- 
atory 

The Cost of Reliability vs. Maintenance Cost 
Lt. Col. W. F. Stevens, Wright Air Develop- 
ment Center 

Rework Costs Related to Reliability Require- 
ments. W. R. Kuzmin, Packard Bell Electronics. 
An Information Theory Approach to Diag- 
nosis. R. A. Johnson, Syracuse University. 
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5:00 p.m. Joint Husband and Wife Tea 
and Cocktail Party 


7:30 p.m. Round Table Discussion 


Moderator: J. M. Bridges, director, Office of 
Electronics, Office of the Director of Defense 
Research & Engineering 


Advisory Members Participating 


Tuesday, January 12 


8:00 a.m. Registration 


9:00 a.m. Morning Sessions 


Draining 
Moderator: R. G. Fitzgibbon 
pany 


Mathematics of Reliability Ml 
Sandia Corporation 


Raytheon Com 
Weitsen 


Circuit Design Concepts for High Reliability 
FF. E. Dreste, Motorola, Inc 
Prediction of Reliability. J. Cor 
Aircraft Company 

Design Review. G. J. Arr ster, Radio Cor 


oration of America 


Hughes 


Failure Modes 

Moderator, G. Neuschaeter, New York Naval 
Material Laboratory 

Resistor Reliability-Capability Analysis. B. R 
Schwar Radio Corporation of America 


Failure Modes in Electron 
Vo. Lb. Granber Sperry Rand Corporation 


Components 


Modes of Failure of Component Parts. C. D 
Jeffcoat, Westinghouse Electric Corporation 
Part Improvement in Missile Guidance Ap 
plications. J. Hepp. General Motors Corpora 


ton 


Advanced Mathematical Theory 

Moderator: Miss G. M. Cox, Research Triangle 
Institute 

Negative Moments and the Evaluation of Re 
liability. W. Mendenhall, Bucknell University 
Multifactor Experiments in Life lesting 
WV. Zelen, National Bureau of Standards 

4 Summary of Some New Techniques on Fail 
ure Analysis. J. AK. Kao, Cornell University 
Fstimation of Reliability from Incomplete 
Data. G. R. Herd, Booz-Allen Applied Re- 


arch, Inc 
2:00 p.m. Afternoon Sessions 


rraining 

Moderator; R. G. Fitzgibbons, Raytheon Com- 
pany 

Reliability Testing. J. H. Hershey, Bell Tele 
phone Laboratories 

Failure Reporting. E. Gould. Hughes Aircraft 
( ompany 

Manufacturing Aspects of Reliability. 7. Wos, 
Westinghouse Electric Corporation 

Field Reliability. J. C. Burns, ARINC Re- 


search Corporation 


Reliability Prediction 

Moderator: J. A. Connors, Hughes Aircraft 
Company 

Correlation of Laboratory and Field Relia- 
bility. C. M. Bird, International Business Ma 
chines Corporation 

Reliability Prediction—A Proven Method 
uv T. Wier, General Electric Company 
The Practicality of Predicting Reliability Num- 
bers. W. E. Boyes, Sandia Corporation 
Prediction of Mean-Times between Failure 
Bounds in Early Design. B. Tiger, United Air- 
craft Corporation 


Information Exchange Panel 

Moderator: R. H. DeWitt, Office of Electron- 
ics, Office of the Director of Defense Re- 
search and Engineering 

The Tri-Service and NOL Program. M. Barbe, 
Space Technology Laboratories, Inc 

Battelle Memorial Institute Data Pool. C. R. 
Deeter, Battelle Memorial Institute. 
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DOD Ad Hoc Committee on Component Relia- 
bility. J. M. Glass. Hughes Aircraft Company. 
Inland Testing HELPER Program. L. L. 
Schneider, Inland ‘Testing Laboratories 
Information Exchange Mechanics R M 
Jacobs, Sylvania Electric Products, Inc 
Product Standardization and Technical Data 
Exchange. E. F. Howrey, attorney and part 
ner with law firm of Howrey and Simon 


6:30 p.m. Banquet 


Research and Development Aspects or Relia 
bility. Vice-Admiral J. IT. Hayward, U. $ 
Navy, assistant chief of naval operations (reé 
search and development) 

National Reliability Award presented by C. M 
Ryerson 

IRE-—Professional Group on Reliability and 
Quality Control Award presented by P. K 
McElroy, group chairman 


Wednesday, January 13 


8:00 a.m. Registration 
9:00 a.m. Morning Sessions 


New Maintainability Techniques 
Moderator: Gen. F. I Ankenbrandt l S 
Army, retired), Radio Corporation of America 
Maintenance Planning during Equipment De 
velopment. R. 7. Moeller, International Busi 
ness Machines Corporation 

Maintainability Study on Shipboard Electron 
ics. J. Schechtel, Federal Electric Corporation 
Practical Maintainability Numerics M P 
Feyerherm, Radio Corporation of America 
Rome Air Development Center Maintainability 
Program. M. P. Forte 


Life Tests 

Moderator: W. Sumerlin, Philco Corporation 
Life Test Acceptance Plans. B. Epstein, Stan 
ford University 

High Temperature Burn-In for Silicon Diodes 
D. Cowan, Continental Device Corporation. 
The Selection of Components for Test Pur- 
poses. WG. Madow, Stanford Research Insti- 
tute 

Surface Barrier Transistor Life Characteristics. 
J]. FE. Drennan, Battelle Memorial Institute. 


2:00 p.m. Sessions 


System Aspects 

Moderator; P. S. Darnell, Bell Telephone Lab 
oratories 

Design Reliability Analysis—A Proven Tech- 

nique. H. Wuerffel, Radio Corporation of 
America 

Some Effects of Redundance on System Re- 

liability. H. 8S. Balaban, Arinc Research Cor 

poration 

Reliability, the Engineer, and the Mathemati- 

cian. G. W. Holtzman, W. E. Marshall, Min- 

neapolis-Honeywell Regulator Company 

Reliability Measurement Applicable to Vigil- 

ante W. M. Roberts, U. S. Army Ordnance & 

Proof Services 


Programs and Management 

Moderator: Col. R. O. Mitterling, headquar- 
ters, Air Material Command. 

4 Field Reliability Data Program. j/. R 
Holmes, International Business Machines Cor- 
poration. 

Designing in the Dark. J. M. Farrier, ARINn¢ 
Research Corporation. 

Small Samples Are Significant. $8. J. Wilson, 
The Martin Company. 


Supplier Reliability Assurance Program. M. H. 
Saltz, Hughes Aircraft Company. 


Standby papers to be published in the 
Transactions include the following: 
Automatic Fault Location Using Building 


Block Logic. D. H. Breslow, Raytheon Com- 
pany 


Institute Activities 


Maintainability Improves Reliability. J. A. 
Csepely, Westinghouse Electric Corporation. 
Surveillance Testing of Purchased Parts. D. C. 
Fleming, AC Spark Plug Division, 

Reliability of Some 2-Unit Redundant Sys- 
tems. J. Hosford, Philco Corporation. 


Reliability—Where To Begin. R. M. Jacobs, 
Sylvania Electric Products, Inc 


Good Specifications—Key to Reliability. R. E 
Jones, Bendix Aviation Corporation. 


Effect of Preventive Maintenance on Reliabil 
ity. J. F. Kalbach, Burroughs Corporation. 
Prediction of Reliability of Mechanical De 
vices. 1. Kirkpatrick, RCA Victor Division 


Electronic Parts Failure—Upper Critical Lim- 
its. E. P. O'Connell, Federal Electric Corpora 
tion 


Failure Categories of Guided Missiles. E. G 
Pieruschka, Lockheed Aircraft Corporation 


Early Indications of Failures in Semiconductor 
Devices. E. L. Silfen, Hughes Aircraft Com 
pany 


Indirect Process Quality Control. F. G. Spa 
daro, Rocketdyne, NAA 


Statistical Aspects of System Analysis. M. Ste 
vens, General Electric Company 


An Integrated Program for Reliability. G. E 
Unruh, Cornell Design Company 


Ihe cost of registration, including the 
price of the banquet and Transactions, 
is $20 in advance for members of AIEE 
IRE, and ASQC, or $24 at the door. All 
others will be charged $22 in advance and 
$24 at the door. 

Extra copies of Transactions may be 
obtained for $5 at the symposium or from 
IRE headquarters, 1 E. 79th St., New 
York 21, N. Y. Extra banquet tickets will 
cost $10 at the registration desk. 

The award for the best technical paper 
delivered at this symposium will be pre 
sented at the 7th National Symposium on 
Reliability and Quality Control. Nomina- 
tions will be accepted until May 31, 1960, 
by C. M. Ryerson, Radio Corporation of 
America, Building 10-2, Camden, N. J. 
Ihe nominating ballots box will be lo- 
cated opposite the registration desk. 

Ihe Ladies’ Program will. be directed 
by Beatrice S. Orleans, chairlady, and 
Selma A. Koury, vice-chairlady. Complete 
advance registration will be $8. Partial o1 
door registration also will be accepted. 

Monday, January 11, has been set aside 
by the ladies for making new friends and 
informally seeing the town. The program 
will open with a long coffee period begin- 
ning at 9:00 a.m. Additional events have 
been planned for Tuesday and Wednes- 


day. 
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W. A. Del Mar Is Honored 


by Friends at Testimonial Dinner 


A TESTIMONIAL DINNER was given 
to W. A. Del Mar by friends of long 
Standing in the cable industry. Mr. Del 
Mar is the first recipient of the William 
Martin Habirshaw Award for meritorious 
achievement in electrical transmission and 
distribution. The dinner was held at the 
Engineers’ Club, New York, N. Y., Novem- 
ber 18, 1959, with Herman Halperin acting 
as toastmaster. 

Testimonial remarks were presented by 
L. F. Hickernell, past president of AIEE, 
and C. T. Hatcher, chairman of the 
Technical Operations Department, with 
acknowledgment made by Mr. Del Mar. 


Remarks by Past President L. F. Hickernell 


[he biography of Mr. Del Mar, born 
in 1880, was outlined by Mr. Hickernell, 
who stated that “Mr. Del Mar has been 
known as a stickler for accuracy.” The 
speaker pointed out that Mr. Del Mar 
became an Associate in 1906, Member in 
1914, and Fellow in 1920, having served as 
manager (now called director) in 1917-21, 
and first District 3 vice-president in 1921- 
22. His first committee appointment began 
in 1914 as a member of the Standards 
Committee, where he served as a regular 
member for 12 years and subsequently as 
a liaison member for 32 years. 

Mr. Hickernell paid tribute to Mr. Del 
Mar, “for his possession of a remarkable 
ability to combine wit and wisdom in a 
completely down-to-earth manner.” The 
point was exemplified from his notes on 
a discussion by Mr. Del Mar of an annual 
report on cable operation at the 1926 
meeting of the Underground Systems 
Committee of the National Electric Light 
Association, which noted that “the only 
difference between failures attributed to 
overload and those caused by high dielec- 
tric loss is a difference of opinion.” 

In conclusion, Mr. Hickernell cited that, 
‘Through the years of a notable career 
in electrical engineering, William A. Del 
Mar has gained and maintained the 
respect and affection of all of us who 
have been his colleagues. Because we hold 
him in such high regard, we wished to 
make some gesture of appreciation. 
Through the initiative of Mr. Halperin, 
our collective good intentions evolved into 
this very enjoyable occasion. It is good to 
take part in doing honor to the deserving. 
And so we say to you, Mr. Del Mar: 
‘Thank you ... the pleasure is all ours.’” 


Remarks by C. T. Hatcher 


Speaking on behalf of the electric utili- 
ties, Mr. Hatcher said that Mr. Del Mar’s 
name has been synonymous with the cable 
business since he became chief engineer 
of the Habirshaw Wire and Cable Com- 
pany in 1917. The speaker stated that 
within 5 years thereafter, he had become 
associated with Mr. Del Mar in connection 
with some 45-kv cables which were not 
operating satisfactorily, and among his 
notes he had found a sheet showing im- 
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provements in paper cables, dated “April 
17, 1923, William A. Del Mar.” He stated 
that, “It has been a hobby of Mr. Del 
Mar since 1917 to develop better cables 
in general. If good sound advice on some 
question was desired, one could go to 
Mr. Del Mar and he knew he was speak- 
ing for the rest of the engineers with the 
utilities.” In conclusion, Mr. Hatcher 
stated that it was a pleasure to have been 
associated with Mr. Del Mar in the AIEE 
and the Association of Edison Illuminat- 
ing Companies (AIEC). On behalf of the 
electric utilities, appreciation was ex- 
pressed for his help and guidance, which 
it was hoped that they might receive for 
many more years to come 


Acknowledgment by W. A. Del Mar 


In response, Mr. Del Mar said that he 
was happy to hear so many kind words 
and to know that he had so many friends, 
and that he was grateful for Mr. Halper- 
in’s thoughtfulness in arranging the occa- 
sion. He humorously stated that perhaps 
the award was not given for the reasons 
alleged, but because he had enunciated 
the fundamental laws that govern cable 
dielectrics. ““The first law says that when 
testing dielectrics the unexpected will 
happen. If it should not, repeat the test 
and it will.” He explained that the second 
law of dielectrics was discovered more 
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recently; however, it appeared to have 
become obsolete in recent years. It says, 
“that when the laboratory develops a 
new product, action by the laboratory 
and reaction by the factory are equal and 
Opposite.” 

In regard to the William Martin Habir- 
shaw Award, which was named in his 
honor, Mr. Del Mar explained that Mr. 
Habirshaw was a chemist who pioneered 
in the first a-c high-voltage underground 
cables used in America. In the early 
days, it was customary for chemists to 
design insulation which then was made 
of rubber. Mr. Habirshaw designed the 
11,000-volt underground cable system of 
the Cateract Power and Conduit Company 
which was installed in Buffalo, N. Y., in 
1898 and 1899 and gave very satisfactory 
service for many years. He was one of 
the founders of the American Chemical 
Society. 

Mr. Halperin, who organized the din- 
ner and acted as toastmaster, read mes- 
sages received from Dr. R. J. Wiseman. 
who was in Europe, and Dr. G. B. Shank- 
lin, which expressed heartiest congratula 
tions for a most well deserved honor. Mr. 
Halperin stated that he had known Mr. 
Del Mar to be first of all a cable man 
whom he had met many years ago; that 
then he had looked like 41 years of age 
and now like 42, so that he hoped he 
would be around for many years to come 


W. A. Del Mar dinner were: (left to right) F. M. Hull, 


chairman, AIEE Insulated Conductors ‘Committee (Detroit Edison Co.); C. T. Hatcher, chairman, 
AIEE Technical Operations Department (Consolidated Edison Company of New York, Inc.); W. A. 


Del Mar (c Iti i 





g , Habirshaw Cable and Wire Division, Phelps Dodge Copper Prod- 


ucts Corporation); Herman Natiperin, past-chairman, AEIC Cable Engineering Section (Common- 
wealth Edison Company); L. F. Hickernell (vice-president, Engineering, Anaconda Wire and 
Cable Company); A. S. Brookes, chairman, AEIC Cable Engineering Section (Public Service Elec- 


tric & Gas Company). 
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Five Awards 
Announced by the AITEE 


Nominees Sought by Institute 


LHI 


the AIEKE is seeking nominees for five 


RECOGNITION AWARDS COMMITTEE ol 
AIEE awards 

in the fields of Electrical Engineering Education, Elec- 
Distribution, 
made Oc- 
Kall General Meeting in Chi 


trical Measurement, Transmission and 


Electronics, and ‘Telecommunication—to_ be 
9-14, 1960, at the 
(avo, Ill 


All members of the 


tober 


Institute are eligible to submit 
nominees. Such nominations are to be made on a form 
which may be procured from the Secretary of the Recog 
nition Awards Committee, at AIEE headquarters, 33 


W. 39th St... New York 18, N. Y. Each form should be 


accompanied by supporting letters from others who are 
familiar with the accomplishments and qualifications 
These forms and letters are due at 
1960 

AIEE medals will be awarded at the next 


of the nominee. 
headquarters not later than May I, 

Iwo new 
presentation; these are the Mervin ]. Kelly Award in 
the field of 


Award in the field of Electronics 


lelecommunication, and the David Sarnoft 
Three previously es- 
tablished awards—the Medal in Electrical Engineering 
Education, the Morris E. Leeds Award, and the Wil- 
liam Martin Habirshaw Award—will also be presented 
at the meeting. 


New AIEE Medals 


David Sarnoft 


The DAVID SARNOFF AWARD established by 
the Radio Corporation of America, will be given 
annually in the field of Electronics. The award 
consists of a 14-carat gold medal, a bronze 
replica, and a suitably engraved certificate. 
Preference is given to achievement by a single 
individual, but if in the opinion of the Institute's 
Committee the award should be conferred upon 
a group of individuals who have functioned as 
a team, the award may be conferred upon such 
individuals up to three in number. Each mem- 
ber of such a team will receive a,gold medal, a 
bronze replica, and a certificate. 
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Mervin J. Kelly 


The MERVIN J. KELLY AWARD established by 
the Bell Telephone Laboratories, Inc., will be 
presented annually in the field of Telecommuni- 
cation. The award consists of a cash stipend of 
$1,000, a bronze medal, and a suitably en- 
graved certificate. In the event that the recipient 
is a group of individuals, a separate award may 
be made to each of them in a single year pro- 
vided that the Institute shall withhold making 
the award for a number of immediately ensuing 
years equal to the awards in excess of one so 
made in a single year. 
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Previously Established Awards 


MEDAL IN ELECTRICAL ENGINEERING EDUCATION 
IHE MEDAL IN ELECTRICAL ENGINEERING EDUCATION pro- 


vided for by the Members-for-Life Fund Committee 
will be given to a teacher of electrical engineering se- 
lected for his excellence in teaching and his ability to 
inspire students to higher achievements; for his con- 
tributions to the teaching of electrical engineering 
through text books and by writings on engineering edu- 
cation; for his active participation in the work of the 
professional and educational societies; and for his con 
tributions to teaching and the profession through re- 
search, engineering achievements, and technical papers. 

The award consists of a cash stipend of $500, a bronze 
medal, and a suitably engraved certificate 

All previous nominations received in connection with 
the award of this medal must be renominated by letter 
to Institute headquarters. Supplementary information 
on these past nominees may, of course, be forwarded 
with the renomination for attachment to the present 
file. 


Awards of the medal have been as follows: 


1956—F. E. 
1957—W. L. Everitt 
1958—]. F. Calvert 
1959—G. S. Brown 


Terman 


THE MORRIS E. LEEDS AWARD 


THe Morris E. Leeps AwArp established by the Leeds 
& Northrup Foundation will be presented annually to 
an individual or group of individuals who have bene- 
fited the arts and sciences by making an outstanding 


field of 
with special consideration given to the value of con- 


contribution to the Electrical Measurement, 
tributions made before the candidate has reached his 
36th birthday. 

Che award consists of $500 and a suitably engraved 
certificate. In the event that the recipient is a group 
of individuals, the stipend shall be equally divided 
among the members of the group, and a certificate 
provided for each. 

The first award was made to Dr H. B. Brooks in 
1959. 


THE WILLIAM MARTIN HABIRSHAW AWARD 


THE WittiAmM Martin HaAsirsHAwW Awarp established 


by the Phelps Dodge Foundation will be made annually 
to an individual or group of individuals who have 
made an outstanding contribution to the field of Elec 
trical Transmission and Pistribution. 

Mr. Habirshaw was a chemist who pioneered in the 
first a-c high-voltage underground cables used in Amer- 
ica. He designed the 11,000-volt underground cable 
system of the Cataract Power & Conduit Company 
which was installed at Buffalo, N. Y., in 1898 and 1899, 
and gave very satisfactory service for many years. He 
was one of the founders of the American Chemical 
Society. 

The award consists of a cash stipend of $500, a bronze 
medal, and a suitably engraved certificate. In the event 
that the recipient is a group of individuals, the stipend 
shall be equally divided among the members of the 
group and a medal and a certificate provided for each. 


The first award was made to W. A. Del Mar in 1959. 





United Engineering Trustees, Inc. 


Annual Report for the Year 1958-59 


neering frontiers of knowledge is 
spanned by the philanthropy of Engi- 
neering Foundation. 


Engineering knowledge becomes freely 
available through Engineering Soci- 
eties Library, one of the finest engi- 
neering libraries in the world. 


THE ANNUAL REPORT of the Corpo- 
ration and its Departments for the fiscal 
year October 1, 1958, to September 30, 
1959, has been issued by United Engi- 
neering Trustees, Inc. (UET) 

UET was established in 1904 by joint 
action of three national engineering soci- 
eties: American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
Inc., The American Society of Mechanical 
Engineers, and AIEE, which thereupon 
became the Founder Societies. In 1916, 
the American Society of Civil Engineers 
became a fourth Founder Society, and on 
May 1, 1958, the American Institute of 
Chemical Engineers was admitted as a 
fifth Founder Society. The corporation’s 
charter gives it broad powers for the 
“advancement of the engineering arts and 
sciences in all their branches and to main- 


January 1960 


tain a free public engineering library.” 

The corporate powers and responsibili- 
ties are exercised by a Board of 15 Trus- 
tees, three from each Founder Society, to 
which all departments of the corporation 
(Engineering Societies Library, Engineer- 
ing Foundation, and Engineering Societies 
Building) report. The corporation is 
legally empowered to conduct such com- 
bined activities for the societies as may be 
desired by the Founders. 


General 


UET assets totaling some $10 million 
(market value) are exclusively devoted 
to a multipronged operation for the 
“advancement of America’s engineering 
leadership”: 

The area of new scientific and engi- 
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Recognition is awarded for outstand- 
ing achievement through the John 
Fritz Medal Award and the Daniel 
Guggenheim Medal Award. 


UET serves as custodians or trustees 
of funds for several important re- 
search bodies and a federation. 


Real estate holdings permit the engi- 
neering societies to live and work 
together under one roof. 


We are now well advanced in the design 
of the new United Engineering Center 
which will more adequately house the 
engineering societies located in the present 
building and permit participation by 
several other engineering societies. 
Through this new engineering building, 
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we believe that the several societies living 
together under a common roof will form 
bonds of mutual interest and activity 
which cannot help but achieve unity in 


ction 


United Engineering Center 


Site. The United Engineering Center 
site includes $7,500 square feet of the 
block front on the west side of United 
Nations Plaza between E. 47th and E£ 
sth Streets, extending west 150 feet on 
FE. 47 Street and 225 feet on E. 48th Street 

Ihe entire site has been cleared and 
exempted from New York City real estate 
taxcs 

The New Building 
was necessary to make some modification 
in the basic design of the building, in 
creasing the size of the tower and reduc- 
ing the number of floors, but still provid 
ing 263,000 square feet gross and 180,000 
square feet net, with a tower of 16 stories 
two-story 


During the year, it 


superimposed on the — basic 
building. In addition to the 5 Founder 
Socicties, 13 other groups plan to partici- 
pate in the building. Space was allocated 
to the 18 participating bodies on 14 floors 
of the tower, making it possible to leave 
two floors unfinished in the tower, a first 
provision for expansion. 
Ihe entire site will be 
basement and two stories in which will 


served by a 


be located meeting rooms, conference 
rooms, the Engineering Library, Engineer- 
ing Index, space for exhibition purposes, 
and a cafeteria, in addition to storage 
space and equipment rooms. 
In May 1959, ‘Turner 
Company was selected as general contrac 
tor. The architects and engineers com 
pleted working drawings on September 
2nd, and the selected subcontractors sub 
mitted their bids by the end of the fiscal 
year. At the close of the year, the bids were 
being analyzed to determine the extent of 
necessary to 


Construction 


any changes or revisions 
bring the work within the guaranteed 
limit of cost. Upon completion of this 
analysis and study, the construction cost 
of the Center will be finalized. The gen- 
eral schedule calls for occupancy in late 
1961 

On October 1, 
in an impressive ceremony in which the 
Honorable Herbert Hoover participated. 


1959, ground was broken 


Fund Raising 


The expected cost of the project is $12 
million, of which $2,750,000 is required 
for the site, an estimated $8 million for 
the building, and the remainder for neces- 
sary additional expenses for equipment, 
administration, legal, accounting, and 
contingencies. 

The funds are being raised by gifts from 





Past Chairman Certificate Presented 
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A PAST CHAIRMAN certificate was presented to V. P. Paar (left), district plant engineer of the 
Southwestern Bell Telephone Company, by National Director N. F. Rode (right) at a meeting of 


\MERICAN 
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Ol 
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the Houston Section, AIEE. Mr. Paar served as chairman of the Section for 1958-59. 
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industry, from the members of the soci- 
eties, from the sale of the present build- 
ing, and from the Depreciation Fund. 

Industry Gifts Campaign. On October 
2, 1959, the total amount subscribed in 
the Industry Campaign, including a spe- 
cial campaign of Greater New York busi- 
ness, was $4,636,000 from 507 of America’s 
leading corporations; the campaign goal 
is $5 million. 

Dr. M. J. Kelly, chairman of the Indus- 
try Fund Campaign, has initiated a termi- 
nation — in the hope that the goal 
may be rdached during 1960. 

Member Gifts Campaign. Eleven na- 
tional bodies made up of individual 
members are to occupy the building. 
These societies have accepted individual 
fund raising quotas, the total of which 
is $3,780,000. As of October 2, 1959, $2,- 
667,811 has been secured in subscriptions, 
leaving an unattained quota of over $1,- 
100,000. 

Vigorous efforts are being carried on 
by all of the societies to attain their 
quotas early in 1960. 

Occupancy of United Engineering Cen- 
ter. In addition to the five Founder So- 
cieties, prospective Associate Societies 
which have expressed an interest in par- 
ticipating in the new United Engineering 
Center are: American Institute of Consult- 
ing Engineers; American Institute of In- 
dustrial Engineers; American Society of 
Heating, Refrigerating and Air-Condition- 
ing Engineers; American Welding Society; 
Illuminating Engineering Society; and So- 
ciety of Women Engineers. In addition, 
several joint bodies will be included. 

The responsibility for management, 
construction, and administration of the 
United Engineering Center will rest with 
the Board of Trustees. However, operation 
of the Center will be handled by an 
advisory committee with representation 
from both Founder and Associate Soci- 
eties; one of the principal responsibilities 
of this committee will be to recommend 
to the Board of Trustees, from time to 
time, proper space assessment rates. 

Similarly, the Associate Societies will 
have a voice in the management of Engi- 
neering Societies Library and will share 
in its financial support on a uniform 
basis. 

The Founder and Associate Societies, 
together with their several joint agencies, 
will make the new United Engineering 
Center the focal point of American engi- 
neering. 


Engineering Societies Library 


Recognizing that the strength of our 
technology depends to a large extent upon 
the organization and availability of the 
world’s engineering literature, the Engi- 
neering Societies Library, as the educa- 
tional arm of UET, endeavors to provide 
engineers with a type of service un- 
matched elsewhere in the world. Evidence 
of the usefulness of the library is demon- 
strated by a 23% increase in the use of 
the library in the last 2 years. The library 
translation service covers the various 
languages of the world. 

The Library Board has already initiated 
specific planning which will permit the 
development of an even more useful 
library in the proposed new United Engi- 
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neering Center. With the expansion of 
tacilities, the library will be able to extend 
still further the quantity and the quality 
of its services to all engineers and to 
industry. 


Engineering Foundation 


The Engineering Foundation, as_ the 
research arm of UET, endeavors to ad- 
vance the frontiers of man’s engineering 
knowledge 

The Engineering Foundation is cur- 
rently developing a new policy which will 
tend to utilize more greatly the highly 
skilled talent in our Engineering Societies’ 
membership to define voids in our knowl- 
edge and establish needed research in such 
areas. 


Medal Awards 


UET also is custodian of two medal 
awards: The John Fritz Medal Award “for 
scientific or industrial achievement in any 
field of pure or applied science,” and the 
Daniel Guggenheim Medal 
‘notable achievements in the advancement 


Award for 


of aeronautics.” 

The 1960 recipient of the John Fritz 
Medal is G. A. Price for his inspirational 
leadership, industrial pioneering, and per- 
sonal initiative in marshaling the creative 
forces of research and engineering to the 
cause of developing atomic power for 
the national defense and for the human 
welfare. 

he 1959 recipient of the Daniel Gug- 
genheim Medal is Sir George Edwards for 
a lifetime devoted to the design of mili- 
tary and commercial aircraft culminating 
in the successful introduction into world- 
wide commercial service of the first 
turbine-powered propeller driven aircraft. 


Other UET Activities 


UET serves as fiscal agent for the 
following organizations: Alloys of Iron 
Research, Column Research Council, Cor- 
rosion Research Council, Engineers’ 
Council for Development, 
Reinforced Concrete Research Council, 
Research Council on Riveted and Bolted 
Structural Joints, Thermal Resistivity 
Characteristics of Soils, Welding Research 
Council. 


Professional 


Finances 


As of the end of the fiscal year 1958-59, 
UET’s Balance Sheet Assets totaled some 
$8.9 million, an increase of $2.2 million 
more than the previous fiscal year. The 
total real estate assets of UET are listed 
as $6.37 million. There are no mortgages 
or notes outstanding. 

UET’s investments, excluding current 
funds and Agency Funds, are represented 
by three investment portfolios: Combined 
Fund, Blanche H. McHenry Memorial 
Fund, and the Depreciation Fund. The 
Combined Fund totals approximately 
$2.34 million (market) of which 80.6% 
or $1.89 million is held in trust for the 
Engineering Foundation, and the remain- 
ing 19.4% or $450,000 is held in trust for 
the Engineering Societies Library. No 
part of the principal of the Combined 


JANUARY 1960 


Fellows Receive Certificates 


CERTIFICATES of transfer to the grade of Fellow in AIEE were presented at a meeting of the 
Virginia Mountain Section, AIEE, to J. S. Jamison, Jr. (left), professor and head of the electrical 
engineering department at Virginia Military Institute, and H. A. Clarke (right), superintendent, 
system station department, Appalachian Power Company. E. C. Rankin (center), past chairman 
of the Section, made the presentation. Both Fellows had been elected at a Board of Directors 


meeting June 26, 1959. 





Fund may be used by either department 
An additional portfolio, the Blanche H 
McHenry Memorial Fund is held in trust 
for Engineering Foundation, and it totals 
some $454,000 market value; this principal 
must also remain intact. The Deprecia- 
tion Fund, totaling $591,203 market value, 
is a property fund which can readily be 
liquidated in connection with the United 
Engineering Center project. It is composed 
mainly of U. S. Treasury securities and 
American Telephone and Telegraph 
stock, The income based on book value 
of these funds during the year is as 
follows: Combined Fund—5.46%, Blanche 
H. McHenry Memorial Fund—3.68%, 
Depreciation Fund—2.77% 

The UET invested funds total $2.33 
million, represented by U. S. 
Bills that can be quickly converted into 
cash. Fund raising pledges up to Septem- 
ber 30, 1959, total some $7.3 million of 
which more than $4.7 million represents 
cash actually received. 

All securities are held in custody by 
Chemical Bank New York Trust Com- 
pany, customers’ securities department. 
All accounts are audited twice yearly by 
Haskins and Sells, certified public ac- 
countants 


Treasury 


Professional Advisers 
Advisers are retained by the Board of 
Trustees on all phases of its work in order 
to obtain the best information available. 
Financial Counsel—W. Barton Cum- 
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mings, vice-president, Chemical Bank New 
York Trust Company. 
Investment Adviser—Wood, Struthers & 
Company, M. S. Harrison, partner. 
Legal Counsel—Simon Presant. 
Consulting Architects—Shreve, Lamb & 
Harmon Associates, 
Consulting Actuary—George B. Buck. 
Insurance Advisers—Frank & DuBois. 
Auditors—Haskins & Sells certified 
public accountants. 


Appreciation 


I wish to thank all members of the 
Board of Trustees for their wise counsel 
and outstanding achievements during my 
term as president. On their behalf, sincere 
thanks are extended to the entire UET 
staff including Engineering Societies Li- 
brary and Engineering Foundation for 
their outstanding work in the conduct of 
the affairs of the Corporation during the 
past year. 

Respectfully submitted, 
Andrew Fletcher 
President 


ete 


Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grade, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N. Y 
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J. F. Fairman Named 
Recipient of Edison Medal 


The Edison Medal Committee of the 
AIEE has awarded the Edison Medal for 
1959 to J. F. Fairman (AM ‘20, M ‘27, 
F '35, HM °55), past president of the In 
stitute and senior vice-president, Consoli 
dated Edison Company of New York, Inc., 
New York, N. Y. The presentation of the 
medal will take place during the general 
session of the 1960 Winter General Meet- 
ing, at the Hotel Statler, New York, N. Y. 

The citation which will accompany the 


medal reads as follows 


For outstanding performance in im 
proving the design of large electric 
power systems; for far-sighted leader 
ship in atomic powel development 
and for unremitting efforts to improve 


the engineering profession.’ 


Mr. Fairman was born April 8, 1896, in 
Big Rapids, Mich. He attended the Uni 
versity of Michigan where he received a 
B.S.E. degree in 1918. After graduation, he 
served in the U.S. Army as a second lieu 
tenant. Upon his discharge, he joined the 
Westinghouse Electric and Manufacturing 
Company as a student engineer. In 1919, 
he returned to the University of Michigan 

an instructor in the College of Engi 
neering. He received an M.S. degree from 
the University in 1921 and became an as 
sistant protessor in 1922 

In 1925, Mr. Fairman was employed by 
the Brooklyn Edison Company in its elec 
trical engineering department as assistant 
outside plant engineer. He became outside 
plant engineer and assistant electrical en 
‘ineer the following year. In 1928, the 
srooklyn Edison Company became a sub 
sidiary of Consolidated Gas Company ot 
New York In 1982, he 


charge of the electrical engineering depart 


was placed in 


ment of Brooklyn Edison, a position he 
continued to hold when the engineering 
staffs of the companies in the Consolidated 
Edison System were merged in 1937. 

In 1940, he was named assistant vice 
president, at which time he had responsi 
bilities for design, inventory, purchasing 
and stores. In 1945, he was elected vice 
president and placed in charge of electric 
ind gas production and operation 

During 1951 and 1952, Mr. Fairman was 
on leave to the U. S. Government where 
he served as deputy administrator and 
then administrator of the Defense Electric 
Power Administration 

On his return to his post as vice-presi 
dent of Consolidated Edison in 1952, he 
was placed in charge of engineering and 
rates. In 1957, he was named senior vice 
president 

Mr. Fairman has had over-all responsi 
bility with Consolidated Edison for the 
nuclear electric generating station the 
company is building at Indian Point. He 
has also been active in the nation’s over 
all effort to achieve economic nuclear elec 
tric power. He has been chairman of the 
Edison Electric Institute’s Technical Ap 
praisal Task Force on Nuclear Power 
since it was established in 1956 and_ is 
chairman of the National Association of 
Manufacturers’ Nuclear 
Energy. He is a member of the New York 


Committee on 
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J. F. Fairman 


State Atomic Energy Advisory Committee. 
He is also a vice-president and director of 
the Atomic Industrial Forum. 
Since his teaching days. Mr. Fairman 
has been actively interested in promoting 
the engineering profession. He has served 
on various committees of the Association 
of Edison Tluminating Companies and 
was president of the New York State So 
ciety of Professional Engineers in 1942-44 
Mr. Fairman received the Distinguished 
Service Award of the U. S. Department of 
the Interior in 1952, and was awarded an 
honorary degree of doctor of engineering 
from the University of Michigan in 1953 
Mr. Fairman has served as AIEE presi 
dent (1949-50), director (1946-49), Dis 
trict 3 vice-president (1944-46), and is a 
Member for Life. He is an AIEE repre 
sentative to the United Engineering Trus 
(UET) 
representative to the Board of Trustees, 
UET (1947-57); Engineers’ Council for 
Professional Development (1938-44); En 
gineers Joint Council (alternate 1948-49), 
(representative 1949-52); General Electric 
Educational Fund Committee (1949-51); 
John Fritz Medal Board of Award (1949 
54); and World Power Conference, Execu 
S. National Committee 


tees, Inc (1957-60), and was a 


tive Committee, I 
(1949-50 

He was a member of the following 
AIEE Committees: Safety Codes (1931-34); 
General Power Applications (1934-36); 
Electrica! Machinery (1936-37); Board of 
Examiners (1941-44); Education (1941-42); 
Program (1941-42, 1945-47); 
(1944-52, chairman 1949-50); 
Finance (1944-46); Planning and Co-ordi 
nation (1945-52, chairman 1945-47); Edi 
son Medal (1945-57); Institute Publicity 
(1946-47); Board of Directors (1944-52); 
AIEE Retirement System, Board of Trus 
tees 1953-57); and Recognition Awards 
(1957 58) 


Pechnical 
Executive 
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Nominating Committee 
for 1960 Officers Named 


The AIEE Nominating Committee* will 
meet in the Boston Room, Statler-Hilton 
Hotel, New York, N.Y., 9:00 a.m., Febru- 
ary 1, 1960, during the Winter General 
Meeting of the Institute, to nominate can- 
didates for AIEE offices to be voted upon 
by the membership in the Spring of 1960. 
Representatives receive travel allowance. 
Alternates are required to attend only if 
called upon to serve in place of their rep- 
resentative. 

Members of the committee, as of De 
cember 1959, are as follows: 


Representing the 14 Geographical Districts: 


1. C. J. Fitch, International Business Ma 
chines, Endicott, N. 

2. F. S. Fehr, Metropolitan Edison Co., P. O 
Box 542, Reading, Pa 

3. W. G. Vieth, Western Union Telegraph 
Co., 60 Hudson St., New York 13, N. Y. 

4. H. W. Oetinger, Duke Power Company, 
Charlotte 1, N. C. 

5. W. M. Ballenger, General Electric Co., 
840 S. Canal St., Chicago 80, Il. 

6. J. C. Livesay, Colorado Central Power 

, 3470 S. Broadway, Englewood, Colo. 
H. R. Vaughan, Westinghouse Electric 
Corp., 101 W. 11th St., Kansas City 6, Mo 
M. G. Lewis, Bechtel Corporation, 101 
California St., San Franciseo 11, Calif. 

9. H. B. Hodgins, Westinghouse Electric 
Corp., 235 West South Temple St., Salt Lake 
City 1, Utah 

10. Rene Dupuis, Quebec-Hydro Electric 
Commission, 107 Craig St., West, Montreal 1 
Que., Canada 

11. D. T. Michael, Cincinnati Gas & Electric 
Co., Box 960, Cincinnati 1, Ohio 

12. L. J. Weed, Boston Edison Company 
1165 Massachusetts Ave., Boston, Mass. 

18. M. L. Hurstell, New Orleans Public 
Service Inc 317 Baronne St.. New Orleans 
La 

14. J. W. Rittenhouse, Hi-Voltage Equip 
ment Co., 4000 E. 116th St., Cleveland 5, Ohio 


Alternates: 


1. J. W. Becker, Allis-Chalmers Manufac 
turing Co., 472 S. Salina St., Syracuse 10, N. ¥ 

2 J. Granbois, Pennsylvania Power & 
Light Co., R.D. No. 2 Safe Harbor Plant 
Conestoga, Pa 

3. R. M. Franklin, Sperry Gyroscope Co 
Great Neck, L.I., N. Y. 

4. B. V. Martin, Westinghouse Electric Corp 
Charlotte 1, N 

5. S. N. Witts, Northern States Power Co 
15 S. 5th St., Minneapolis 2, Minn 

6. W. L. Smith, Allis-Chalmers Manufac 
turing Co, Denver, Colo 

7. W. C. Fowler, Sangamo Electric Corp., 
2424 Colonial Parkway, Fort Worth 9, Texas 

8. R. N. Keene, 2182 56th Ave., Sacramento 
22. Calif 

9. R. A. Radford, Engineering Department 
Utah Power & Light Co., Salt Lake City, Utah 

10. G. F. Tracy, Electrical Building, Uni 
versity of Toronto, Toronto 5, Ont., Canada 

11. F. Von Voigtlander, Cummins & Barnard, 
Inc., 109 E. Washington St., Ann Arbor, Mich 

12. E. E. Linden, Narragansett Electric 
Company, Providence, R. I 

13. B. H. Bell, New Orleans Public Service 
Inc., $17 Baronne St., New Orleans, La. 

14. W. H. Osterle, West Penn Power Co., 
800 Cabin Hill Drive, Greensburg, Pa. 


Representing the 6 Technical Divisions: 


Communication—C, E. Dean, Hazeltine Corp., 
5825 Litthe Neck Parkway, Little Neck 62, 
N. Y¥ 

General Applications—L. R. Larson, The Mar- 
tin Company, Box 179, Denver 1, Colo 





*See Constitution and Bylaws (Organization, 
Manual, p. 146 pp. 152-53) and Electrical 
Engineering, November 1959, (p. 1130-31). 
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Industry—R. H. Whaley, Eli Lilly and Co., 
740 South Alabama St., Indianapolis 6, Ind. 
Instrumentation—P. K. McElroy, General Ra- 
dio Company, 22 Baker Ave., West Concord 
Mass 

Power—F. L. Lawton, Aluminum Laboratories 
Ltd., 1800 Sun Life Building, Montreal, Que., 
Canada 

Science & Electronics—D. E. Trucksess, Bell 
Telephone Laboratories, Inc., 463 West St., 
New York 14, N 


Alternates: 


Communication—L. G. Abraham, Bell Tele- 
phone Laboratories, Inc., Murray Hill, N. J 
General Applications—G. E. Schall, Under 
writers Laboratories, Inc., 161 6th Ave., New 
York, N. Y. 

Industry—J. F. Defienbaugh, Federal Machine 
& Welder Co., Overland Ave., Warren, Ohio 
Instrumentation—Ferdinand Hamburger, Jr., 
Johns Hopkins University, Baltimore 18, Md. 
Power—J. H. Kinghorn, American Electric 
Power Service Corp., 30 Church St.. New 
York, N. Y 

Science & Electronics—E. L. Harder, Westing 
house Elec. Corporation, Analytical Depart- 
ment 4-L-38, East Pittsburgh, Pa. 


Representing the Board of Directors: 


Hendley Blackmon, Westinghouse Electric 
Corp., 3 Gateway Center, P. O. Box 2278, 
Pittsburgh 30, Pa. 

W. H. Chase, Ohio Bell Telephone Co., 750 
Huron Rd., Cleveland 15, Ohio 

WR. Clark, Leeds & Northrup Co., 4901 
Stenton Ave., Philadelphia 44, Pa 

R. B. Gear, Commonwealth Edison Co., 72 
W. Adams St., Chicago 90, ill. 

E. W. Morris, Westinghouse Electric Corp., 410 
Bush St., San Francisco Calif. 

J. C. Strasbourger, Muncie Engineering, Inc., 
Box 765, Muncie, Ind. 


\lternates: 


W. R. Brownlee, Southern Services, Inc., 
Birmingham, Ala. 
E. I. Green, Bell Telephone Laboratories, Inc., 
Murray Hill, N. J. 
L. M. Robertson, Public Service Co. of Colo- 
rado, Denver, Colo. 
A. A. Johnson, Westinghouse Electric Corp., 
East Pittsburgh, Pa. 


ECPD Develops “Kit” 
for Young Graduate Engineers 


A new professional development “Kit” 
based on the “First Five Years” program 
of the Engineers’ Council for Professional 
Development (ECPD) has been an- 
nounced. 

George Lobit.gier of AIEE is vice-chair- 
man of the Committee on Development of 
Young Engineers (formerly “Training’’) 
for 1959-60. Cornelius Wandmacher of 
the American Society of Civil Engineers is 
the retiring chairman. Mr. Wandmacher is 
succeeded by John Gammell of the Ameri- 
can Society of Mechanical Engineers, new 
chairman for 1959-60. 

The new professional development Kit 
for young graduate engineers contains the 
following items: 

A Professional Guide for Young Engi- 
neers—1949, selected professional papers 
of W. E. Wickenden, including “The Sec- 
ond Mile.” 48 pages. 

The First Five Years, a brochure out- 
lining the complete 6-point professional 
development program for young graduate 
engineers. 

Selected Reading for Young Engineers, 
a compilation of 148 recommended books 
in humanistic-social fields. 

Personal Appraisal Form, a question- 
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PRESENTING a copy of the new professional development ‘‘Kit"’ to John Gammell (center), su- 
pervisor of graduate training, Allis-Chalmers Company, is Cornelius Wandmacher (left), associate 
dean of engineering, University of Cincinnati, while George Lobingier (right), manager of edu- 
cation, Westinghouse Electric Corporation, looks on. The ‘First Five Years'’ program of the 
Engineers Council for Professional Development is the basis for the new professional develop- 


ment Kit for young engineers. 


naire to aid in evaluating professional 
progress and in planning for the future. 

Canons of Ethics, a statement of ethical 
principles in professional life, relations 
with the public, with clients and employ 
ers, and with other engineers. 

Faith of the Engineer, a brief statement 
of the heritage and the responsibilities of 
the profession. 

All of the items are included in a con- 
venient Kit folder with envelope, which 
is designed to become a professional de- 
velopment file. The cost of the complete 
Kit is $2, and quantity discounts are avail- 
able on request. 

The new Kits are now available at the 
New York headquarters office of the 
ECPD, 33 W. 39th St., New York 18, N. Y. 


Partial Program Announced 
for Nuclear Congress, April 1960 


A partial program of sessions planned 
for the 1960 Nuclear Congress, to be held 
in the Coliseum, New York, N.Y., April 
4-7, 1960, has been announced by Dr. 
Clarke Williams, chairman of the nuclear 
engineering department of the Brook- 
haven National Laboratory, Upton, N.Y., 
and chairman of the Nuclear Congress. 

Ihe program will include several papers 
on instrumentation, reactors, isotopes, 
health, and aircraft propulsion—all of in- 
terest to those in the electrical and elec- 
tronics fields. 

The congress, a gathering of representa- 
tives from all areas of the nuclear field, is 
sponsored by 28 leading engineering, sci- 
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entific, management, and technical organi- 
zations. It consists of the 6th Nuclear 
Engineering and Science Conference, the 
8th Atomic Energy in Industry Confer 
ence of the National Industrial Confer 
ence Board, and the 6th International 
Atomic Exposition. 

The exposition, which was started in 
1954, will include at least 130 exhibits of 
the manifold products and services avail 
able for the peaceful use of atomic energy. 
More than 1,000 requests for information 
regarding participation in the exhibit 
have been received from firms all over the 
world, indicating an exceptional interest 

The congress sessions are expected to 
draw the largest audience of engineers 
and related specialists, as well as the larg- 
est representation of industrial ana scien 
tific exhibitors ever to attend an event ot 
this kind. 

The estimate of this record-breaking at 
tendance is based on the fact that 35% ot 
the nation’s 600,000 engineers live and 
work within 300 miles of New York City, 
and many others have headquarters there 

The theme of the meeting, according to 
E. B. Gunyou, program committee chair- 
man of the Nuclear Congress, will be 
“What Will the Future Development of 
Nuclear Energy Demand from Engineers?” 
This question will be approached through 
a series of reports, papers, and discussions 
on a wide variety of subjects related to 
the peaceful use of atomic energy. This, at 
present, includes: plant construction and 
site location; public health problems and 
Federal-state regulations; water supply 
and waste disposal; the use of metal, ce- 
ramic, and organic materials; problems of 
fuel technology; development of nuclear 
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standards; industrial applications of iso 
topes; nuclear propelled aircraft and space 
vehicles; power reactors now, and in the 
next 10 years: research reactors and radia- 
tion facilities; progress in reactor instru 
mentation; and advanced reactors and 


fuel cycles 


Wives of Seattle Members 
Organize Auxiliary to Section 


The Women’s Auxiliary to the Seattle 
Section, AIEE, was formed November 5, 
1959, at a luncheon meeting at the Wash 
ington Athletic Club 

Mrs. Roy Kistler, founder of the auxil 
iary, called the meeting to order and 
gave a short resume of the organizing 
committee's activities. She introduced Mrs 
Norman Carson as temporary chairlady 
who then conducted the meeting 

Mrs. T. J. Martin presented the resolu 
tion to form the auxiliary 

The objectives of the auxiliary are to 
further social contacts among wives of 
members of the AIEE, to advance educa 
tion in electrical engineering, and to co 
operate in furthering the objectives of the 
AIEF 

The organizing committee comprised: 
Mrs. Roy Kistler, Mrs. Norman Carson, 
Mrs. Gordon Jorgensen, Mrs. F. R. Berg 
seth, Mrs. T. J. Martin, Mrs. Scott Mc 
Dermott, Mrs. J. W. Scott, and Mrs 
Stanley Yates. 

Officers who were elected are: Mrs. Nor- 
man Carson, chairlady; Mrs. Scott Mc- 
Dermott, vice-chairlady; Mrs. John Scott, 
secretary; and Mrs. Stanley Yates, treas 
ure! 

The group expects to meet about five 
times a year. The next meeting will be 
held January 7, 1960. All wives of mem- 


bers in the Seattle area may attend. Res- 
ervations should be made with Mrs. Jor 
gensen or Mrs. Bergseth. 


Foundation Provides 
Books for Asian Students 


Various book projects to assist education 
in Asian countries require the Books for 
Asian Students Program each year to seek 
the co-operation of individuals who are in 
touch with sources of books 

Ihe book program, a project of The 
Asia Foundation, had sent, by April 1959, 
more than one million books and a quar 
ter of a million journals to thousands of 
recipients in Asia. Program materials are 
of a selective nature meeting rigid cri 
teria and are sent to recipients with 
known, definite needs. 

Students and professors of 400 Amer 
ican campuses as well as librarians, pub- 
lishers, booksellers, civic organizations, 
and individuals have participated in this 
program. Some 90 American publishers 
have participated so generously that their 
contributions furnish texts for more than 
2,000 classrooms. 

University, college, and secondary level 
books in good condition, published after 
1945, are needed. Works by standard au- 
thors published before 1945 are also ac- 
ceptable. 

The Asia Foundation will pay trans- 
portation costs from the donor to San 
Francisco and then to Asia. Books may 
be shipped by the following methods 
only: book rate parcel post in packages 
under 70 pounds, reimbursement for 
which will be sent when the donor's 
postal receipt arrives; or, if the quantity 
is large, by motor freight (truck) collect, 


Royal C. Crooks Photo 


OFFICERS of the Women’s Auxiliary to the Seattle Section, AIEE, are: (left to right) Mrs. Scott 
McDermott, vice-chairlady; Mrs. Norman Carson, chairlady; Mrs. Stanley Yates, treasurer; and 
Mrs. John Scott, secretary. The founder of the auxiliary is Mrs. Ray Kistler (right). 
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but not Railway Express or moving van. 
All shipments or questions concerning the 
categories, criteria, shipping, and program 
details should be addressed to: Books for 
Asian Students, 21 Drumm St., San Fran- 
cisco 11, Calif. 


Subscription Prices 


of Publications Increased 


The price of everything purchased to- 
day—whether it be clothing, food, housing, 
or an automobile—is higher, as the result 
of a steady increase over the years. Pub- 
lications are no exception. Since the bi- 
monthly publications were inaugurated in 
July and August of 1952, there has been 
a considerable inflationary increase in the 
costs of printing, paper, salaries, and over- 
head. Also, rapid advances in all phases of 
technology have resulted in an increased 
volume of technical material to be pub- 
lished in order to keep .pace with the 
times. For example, when the bimonthly 
publications were inaugurated in 1952, 
the total annual volume in a compact 
format was 2,068 pages; whereas in the 
same compact format for the calendar 
year 1959, the total volume will be more 
than 3,500 pages. 

The Institute is a nonprofit organiza 
tion and derives no net income from the 
sale of its publications to members. At the 
close of the last fiscal year, April 30, 1959, 
the deficit from this part of the publishing 
operation was $182,860 as shown in the 
accompanying tabulation. 





Net Cost of Bimonthlies 
and Transactions 
Fiscal Year 
May 1, 1958—April 30, 1959 


Expenditure Income Deficit 
$204,454 $37,428 $167,026 
50,163 34,329 15,834 


$254,617 $71,757 $182,860 


Bimonthlies 
Transactions 


TOTAL 





To make these publications more nearly 
self-supporting, the Board of Directors at 
its meeting of October 16, 1959, approved 
increasing the annual subscription price 
to the first bimonthly for members from 
$2.50 to $5.00. This will become effective 
May 1, 1960. Members are allowed one 
subscription to each of three bimonthly 
publications at $5.00 each, and additional 
subscriptions to the same bimonthly may 
be obtained at the nonmember rate of 
$8.00 each. 

At the same time, nonmember subscrip- 
tion prices to all three parts of the Trans- 
actions (beginning with Volume 77 for 
1958) were increased from $15.00 to $20.00, 
and the nonmember subscription to any 
two parts was increased from $12.00 to 
$15.00. 

The annual combination subscription to 
Electrical Engineering and the Transac- 
tions was terminated; but nonmembers 
may subscribe to each of these publica- 
tions separately at the prices listed on 
p. 24A of this issue. 

Complete member and nonmember sub- 
scription prices to all AIEE publications 
appear on p. 24A. 
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The bimonthly publications contain all 
officially approved technical papers col- 
lated with discussion (if any) in the fol- 
lowing three broad fields of subject mat- 
ter, each issued six times a year: 


No. of 
Pages 

Communication and Electronics 
(Six issues) 1,160 


Applications and Industry 
(Six issues) 550 


Power Apparatus and Systems 
(Six issues) 1,820 


3,530 


The number of pages in each publica- 
tion in six consecutive issues, which cor- 
respond with Volume 78 of the 1959 
Transactions and contain all the ap 
proved technical papers and discussions 
presented in the calendar year 1959, will 
be in excess of the quantities shown an 
nually, 

Collectively, with more than 3,506 pages 
of technical material which has _ been 
sponsored and carefully screened by more 
than 50 technical committees, these pub 
lications still probably represent the 
greatest buy in technical literature for the 
least dollars. 


IFAC Will Meet 
June 2, 1960, in Moscow 


rhe First International Federation of 
Automatic Control (IFAC) Congress, of 
which the American Automatic Control 
Council is the American member, will be 
held June 27-July 8, 1960, in Moscow, 
USSR. 

Those planning to attend this congress 
may obtain information on arrangements 
from: Secretary, American Automatic Con- 
trol Council (Editor, Control Engineer- 
ing), 330 W. 42nd St., New York 36, N. Y. 

Ihe secretary should be informed of 
plans to attend the congress by the first 
week in February. Each person who at- 
tends should give his full name, date of 
birth, title, place of work, and address, so 
that the Council may assemble for IFAC a 
complete list of persons who will attend 
from the United States. Registration for 
the congress will cost those who will not 
present papers $20 before March 31, 1960, 
and $30 afterward. Authors may register 
for $15 before that date and for $20 later. 

Those who register in advance of March 
31 will receive a full set of preprints in 
English. Buttersworth Scientific Publica- 
tions, the proceedings publisher, will dis- 
tribute the preprints sometime in April. 

Intourist, the Soviet tourist agency, will 
handle all travel and accommodations 
within the USSR. 

Since its organization last year, IFAC 
has directed its technical efforts primarily 
toward its first congress. The host for the 
conference will be Dr. A. M. Letov of the 
USSR Institute of Automatics and Tele- 
mechanics. He has advised that 321 au- 
thors of the USSR National Committee of 
Automatic Control have submitted ab- 
stracts and have been invited to complete 
their papers for final selection. The Soviet 
society is expected to pick about two-thirds 
of that number for presentation. 

The tentative program allows 6 days for 
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Standards 

On January 4, 1960, a general in- 
crease in the prices of Standards Pub 
lications became effective, and charges 
for the “Report,” “Trial Use,” and 
“Proposed” categories were inaugu 
rated. Copies of the new listing may 
be obtained from AIEE Headqua: 


ters. 











the presentation of papers and 3 full days 
for prearranged visits to plants and tech 
nical institutes 

A brief program with number of papers 
follows 


Section I. Theory 


Continuous systems (38) 


Discrete systems (18) 
Stochastic problems (18) 
Optimum system design (22) 
Self-adaptive systems (13) 
Remote control (5) 


Problems in mathematics (27) 


Section II. Components 


Electric and magnetic elements (13) 
Computing, programming devices (2) 
Centralized control and telemetry (10) 
Electric final control elements (9) 
Pneumatic transducers, systems (13) 


Pneumatic computers (6) 


Section III. Application 


Machine building (8) 

Power and heat systems (16) 
Chemical and oil refining (16) 
Electric drives (12) 
Continuous processes (14) 


Nonclassified problems (52) 


AIEE FELLOWS ELECTED 


Board of Directors Meeting, October 16, 1959* 


Rawson Bennett Il (AM °'38, M °45), rear 
admiral and chief of naval research, Navy 
Department, U.S. Navy, Washington, D.C., 
has been transferred to the grade of Fel 
low in the AIEE “. . . for contributions to 
accelerated and co-ordinated naval re- 
search, particularly in electronics.” Ad 
miral Bennett was born June 16, 1905, in 
Chicago, Ill., and was appointed to the 
U.S. Naval Academy, Annapolis, Md., 
from California in 1923. Graduated and 
commissioned an ensign in June 1927, he 
was advanced subsequently to the rank of 
captain in March 1945. Following gradu 
ation, in 1927, he was assigned to duty 
aboard ship, until June 1934, when he 
returned to Annapolis for postgraduate 
instruction in radio (electronic) engineer 
ing. He completed the course in May 1936 
and was assigned to the University of 
California. Berkeley, where he received 
the M.S. degree in electrical engineering. 
After this, he returned to sea duty, and 
in April 1938, he joined the staff of Com 
mander Destroyer Division Nineteen, later 
redesignated Destroyer Division Fifty. and 
served as radio and sound officer until 
June 1941. Starting in July 1939, he set up 
and conducted the technical program of 
the first Fleet Sound School at San Diego, 
Calif., as additional duty. In July 1941, 
he reported to the Bureau of Ships, Navy 
Department, Washington, D. C. There he 
served first as head of the Underwater 
Sound Desien Section, Radio Division 
and later as head of Electronics Design 
Division, during 1943-46. 4 dmiral Bennett 
was awarded the Legion of Merit with a 
citation stating that he “designed sonic 
and supersonic underwater sound ap 
paratus so urgently required by the Fleet 
for the destruction of Axis submarines 
*Biographies of other AIEE members trans- 
ferred to the grade of Fellow at the Board 
of Directors meeting on October 16, 1959, ap- 
peared in the December 1959 issue. 
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U. S. Navy Photo 
Rawson Bennett, I! 


and Japanese shipping.” Detached from 
the Bureau of Ships in August 1946, he 
reported as director of the US. Navy 
Electronics Laboratory, Point Loma, San 
Diego, where he accomplished the postwat 
expansion of that laboratory. In July 1950 
he was ordered to Washington, D. C. 
where he set up and became the first 
director of the Electronics Production 
Resources Agency, Department of Defense 
In Cctober 1951, he reported to the 
Bureau of Ships, Navy Department, where 
he was assigned duty as head of the Mine 
Warfare Branch. He next served as naval 
inspector of machinery and naval in 
spector of ordnance, General Electric 
Company, Schenectady, N. Y. In February 
1954, he reported to the Bureau of Ships 
for duty as assistant chief of the Bureau 
for Electronics. In December 1955, he was 
appointed chief of naval research, with 
the rank of rear admiral. In January 1959, 
he was reappointed chief of naval re 
search for a second term. Admiral Bennett 
is a fellow of the Institute of Radio 
Engineers, the Acoustical Society, the 
American Association for the Advance- 
ment of Science, and an honorary fellow 
of the American Rocket Society. 
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E. A. Benson 


Erick Alfred Benson (M '48), project man 
ager of the Parker-Davis Project of the 
Bureau of Reclamation, U.S. Department 
of Interior, Phoenix, Ariz., has been trans 
ferred to the grade of Fellow in the AIEEF 
for contributions of engineering in 
novations to construction and operation 
of a large hydro project Mr. Benson 
as born December 20, 1907, in Wetaski 
win \lta Montana 
State College in Bozeman, Mont., in 1931 


Canada, attended 
>, and graduated with a B.S. degree in 
electrical engineering in 1985. He entered 
the federal service in October 19387 as a 
junior engineer for the Corps of Engineers 
of the Department of the Army at Fort 
Peck, Mont. In 1989, he was transferred 
to the Bureau of Reclamation as an clec 
trical engineer on the Parker Dam Powe: 
Parker Dam, Calif. In 1948, he 


was made superintendent of power for 


Project 


that installation and supervised the main 
fenance operations and construction op 
crations in the extension ‘of the system 
In 1950. Mr. Benson was named assistant 
project manager in charge of power oper 
ations. He selected and trained personnel 
for an expanded and complex intercon 
nected power system. He introduced novel 
engineering methods which resulted = in 
economical operations Some ol these were 
the installations of carrie: equipment and 
tclemetering SUPCIVISOTy controls during 
the project development. In 1954, he was 
named project manager of this expanded 
project and has supervised the operations 
maimtenance, and improvements ol a sys 
tem covering three states. He promoted 
efficiency in the operation by recornmend 
ing conversions to automatic control and 
recording devices and other progressive 
innovations to keep the cost of operating 


low in the face of rising labor and ma 
terial costs. He was responsible for the 
engineering involved in the design and 
installation of equipment to permit the 
operation of two large hydroelectric plants 
with one operator per shift. He was re 
sponsible for the installation of self-guided 
tours at Parker Dam and Davis Dam, and 
the installation of microwave, telemete 
ing carrier communication, and the adapt 
ing of improved devices to local project 
needs. He pioneered and inauguratec 
helicopter patrol of transmission lines of 
more than 1,600 circuit miles. He has 
initiated and promoted electronic data 
processing for record keeping and othe: 
purposes. M1 Senson is a member of 
Tau Beta Pi 


Leo Aldo Finzi (AM "40, M '49), Buhl pro 
fessor of electrical engineering at the 
Carnegie Institute of Technology, Pitts 
burgh, Pa., has been transferred to the 
grade of Fellow in the AIEE * for 
contributions to electrical engineering ed 
ucation and the theory of magnetic ampli 
fiers.” Prof. Finzi was born December 16 
1901, in Padova, Italy, and studied at the 
Naples, the Institute of 
\achen, Germany, and 
Rome University. During 1926-31, he was 


University of 


Technology at 


a designer of electrical machines with the 
Hochspannungs ges. M.b.H. of Cologne 
Germany, and in 1931-38, he was section 
engineer of power generation and trans 
mission for Ente Elettrico Volturno of 
Naples and adjunct professor of electrical 
Naples University. He 
came to the United States in 1989 and 


technologies at 


joined the General Engineering Labora 
tories of Westinghouse Electric Corpora 
tion in charge of the Impulse Laboratory 
ut East Pittsburgh, Pa. Since 1946, he has 
been on the faculty of the Carnegie In 
stitute of Technology and dealt with un 
dergraduate and graduate teaching and 
the conduct and supervision of research 
In 1°95 he received an award from. the 
Carnegie Corporation of New York for 
his “outstanding” quality of teaching and 
his influence upon the teaching — of 
others.” and was appointed to the Buhl 
Chair of 
Finzi is the author or coauthor of some 
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10 papers in) European and American 
journals on field theory, analyses of elec 
trical machines, lightning protection, and 
transformers, and is well-known for his 
contributions to the theory of nonlinear 
magnetic devices. In recent years, he has 
been an invited lecturer on this subject 
at various industrial organizations. He is 
a member of the American Society for 
Engineerine Education, Eta Kappa Nu 
Tau Beta Pi, and Siema Xi. He has served 
on the AIEE Basic Sciences Committee 
(1949-53) and Magnetic Amplifiers Com 
mittee (1951-60) 


Paul Homer Goodell (AM ‘40, M_ ‘46), 
chief engineer of the Bettcher Manufac 
turing Corporation, Cleveland, Ohio, has 
been transferred to the grade of Fellow 
in the AIEE “. . for contributions to 
applications of electricity to industrial 
heating.”” Mr. Goodell was born May 25, 
1908, in Wickliffe, Ohio, and studied elec 
trical engineering at the University of 
Cincinnati, Ohio. His career in electrical 
heating began in 1939 when he became 
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P. H. Goodell 


manager of the Radiant Heating Division 
of C. M. Hall Lamp Company, Detroit, 
Mich. He presented the first Institute pa 
per on radiant heating, establishing many 
of the factors covering this method of 
heat transfer. In 1943, he became mana 
ger, industrial heating sales, Trumbull 
Division, General Electric Company, and 
served as a heating consultant on the 
Manhattan project. He was made vice 
president of Catalytic Combustion Corpo 
ration, Detroit, Mich., in 1954 and served 
in this position until his recent association 
with Bettcher Manufacturing Corporation 
He has written many papers on indus 
trial heating of which the latest was 
on “Industrial Ovens Designed for Ait 
Polution Control,” presented at the 1959 
annual meeting of the Air Pollution Asso 
ciation. Mr. Goodell is a member of the 
Odor and Gas Treatment Committee of 
the Air Pollution Control Association, the 
American Society of Mechanical Engi 
neers, the National Society of Professional 
Engineers, and a fellow of the Illuminat 
ing Engineering Society. He holds several 
patents on electric heating equipment. He 
is a registered professional engineer of 
the State of Ohio. In 1948, he was ap 


pointed chairman of the Institute’s Radi 


ant Heating Subcommittee. He served on 
the AIEE Electric Heating Committee 
1947-60, chairman 1951-53). He was gen 
eral chairman of the Institute's first tech 
nical conference covering all phases of 
Industrial Electric Heating, held May 1958 
in Detroit, Mich. He has served as the 
Institute’s liaison representative on the 
Oven and Furnace Standards Committee 
of the National Fire Protection Associa 
tion. He was a member of the AIEE In 
dustry Division Committee (1951-53). 


William Rodgers Johnson (AM ‘37, M ‘47) 
chief electric generation and transmission 
engineer, Pacific Gas and Electric Com 
pany, San Francisco, Calif., has been trans 
ferred to the grade of Fellow in the AIEE 
i. for contributions to the develop 
ment of a major electric generating and 
transmission system.” Mr. Johnson was 
born October 23, 1914, in Avant, Okla., 
and received his B.S. degree in electrical 
engineering in 1937 from the Georgia In 
stitute of Technology. After one year in 
electrical design work for the Tennessee 
Valley Authority, he accepted a research 
assistantship at the Ryan High-Voltage 
Laboratory of Stanford University. He 
received the electrical engineering degree 
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from Stanford in 1940 and has been em- 
ployed by Pacific Gas and Electric Com- 
pany continuously since that time. His 
first employment for this utility was as 
an electrical inspector on the construction 
of the Oleum Steam Plant. He was trans- 
ferred to the engineering department in 
1942 and assumed his present position 
in 1951. In the engineering department, 
his activities have related chiefly to power 
system planning and to the design of 
electric generating plants and transmis 
sion facilities. Mr. Johnson has been the 
author or coauthor of a number of papers 
dealing with these subjects. He is a past 
chairman of the San Francisco Section 
of AIEE and a member of the Interna 
tional Conference on Large Electric Sys- 
tems. He served on the AIEE Power Gen 
eration Committee (1947-50) and System 
Engineering Committee (1949-52.) 


W. R. Johnson 


John Warren Kalb (AM ‘41, M °49), di 
rector of electrical research—engineering 
for the Ohio Brass Company, Barberton, 
Ohio, has been transferred to the grade 
of Fellow in the AIEE for contri- 
butions to lightning protection of electric 
power systems, particularly the develop 
ment of the magnetic gap arrester.” Mr. 
Kalb was born June 16, 1918, in Colum 
bus, Ohio, and received a B.S. degree in 
electrical engineering from Swarthmore 
College in 1940. Early in his career, he 
was the co-inventor and responsible for 
the development of the General Electric 
(GE) distribution-class expulsion arrester. 
He conceived and developed the magnetic 
gap element of GE and, later, of the 
Ohio Brass station arresters. Thus, he 
invented the first two magnetic gaps in 
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modern arresters. He worked for GE dur- 
ing 1941-49, beginning in the Lightning 
Arrester Research Section at Pittsfield. 
Here he received the GE Coffin Award 
for his invention. Following 2 years as 
field engineer on a lightning and over 
current protection study, he conceived the 
basic design for the gap used on their 
first magnetic gap station-class arrester. 
He began work for the Ohio Brass Com- 
pany in 1949, directing the lightning ar- 
rester engineering effort until 1957, when 
he became director of electrical research. 
He invented the current-limiting gap used 
in their arresters, and was responsible for 
the size reduction of high-voltage arresters 
to that of associated station insulation. 
He has been granted 10 patents, princi- 
pally on arrester gaps. Mr. Kalb is author 
or co-author of four AIEE technical papers 
and is an associate member of Sigma Xi, 
a member of Sigma Tau, and a registered 
professional engineer of the State of 
Massachusetts. He served on the AIEE 
Protective Devices Committee (1955-58). 


John Meszar (M 49), director of switch 
ing systems development, Bell Telephone 
Laboratories, New York, N. Y., has been 
transferred to the grade of Fellow in the 
AIEE “. . . for contributions in the field 
of automatic telephone interconnecting 
technology.” Born July 20, 1901, in Bere 
grakos, Hungary, Mr. Meszar came to the 
United States in December 1920. He began 
his career with the Bell Laboratories in 
1922 as a technical assistant, testing and 
evaluating telephone switchboard circuits. 
He received the B.S. degree in electrical 
engineering from Cooper Union in 1927, 
at which time he became a circuit de 
sign engineer for long-distance telephone 
switching systems. In 1936, he was ap 
pointed a group supervisor. During the 
war, he was supervising instructor in the 
Laboratories School for War Training, 
organizing and teaching courses for mili 
tary personnel on subjects such as radars, 
sonars, and gun directors. Following the 
war, he returned to telephone switching 
circuit supervision. Since June 1952, as 
director of switching systems development, 
his responsibilities have included such de- 
velopments as crossbar-type long-distance 
switching systems, local and centralized 
automatic message accounting systems, and 
projects for telephone customer nation- 
wide or direct distance dialing. He is the 
author of technical papers and some philo- 
sophical articles in the field of automatic 
telephony, including one which won him 
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AIEE’s first prize for the best paper in 
the Communication Division presented 
during 1950. Mr. Meszar has served on 
the following AIEE Committees: Com- 
munication Switching Systems (1949-58, 
chairman 1951-53); Communication Divi- 
sion (1951-60, chairman 1957-59); Joint Di- 
vision Committee on Automation and 
Data Processing (1956-58); Award of Prizes 
(1956-60); Research (1956-58); Technical 
Operations (1957-60); and Recognition 
Awards (1958-61). 


Jules A. Wolin 
1. D. Perry 


Irving Davidson Perry (AM ‘20, M ‘28, 
Member for Life), engineer, electric engi- 
neering department, Public Service Elec- 
tric and Gas Company, Newark, N. J., has 
been transferred to the grade of Fellow in 
the AIEE “. for contributions to the 
use of microwave for utility system com 
munication and protection.” Mr. Perry 
was born October 4, 1896, in Union City, 
N. J., and attended the Newark College 
of Engineering, Newark, N. J. He has 
pioneered during the last 40 years in the 
development of protective relaying, espe- 
cially carrier current relaying, together 
with associated instrumentation and con- 
trol systems. From January 1915 to April 
1917, he was a generating station switch 
board operator for the Public Service 
Electric Company. He served in the U. S. 
Navy in World War I as a radio elec 
trician on surface vessels, and later be 
came radio hydroplane technician in sub 
marine service. He made tests and con 
ducted investigations in connection with 
the application of loop antennas and tube 
transmitters and receivers in submarines. 
After the war, he returned to the Public 
Service Electric Company and was trans 
ferred to the electrical engineering de 
partment, where he did field construction 
work in generating and substations. In 
1920, he was loaned temporarily to the 
General Electric Company, where he was 
in charge of the installation of two 300 
kva Alexanderson alternators in the Radio 
Corporation of America Transatlantic 
Radio Transmitting Station at New Bruns 
wick, N. J. During 1922-25, he was chief 
designer in the switchboard shop where 
all switchboards for the Public Service 
Electric Company were designed and 
fabricated. In 1925, he was loaned to the 
Public Service Production Company as 
electrical field engineer. During 1926-47, 
he supervised control and switchboard 
engineering and procurement for Pub- 
lic Service Electric and Gas Company 
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switching and substations. He has worked 
on the application of power line carrier 
frequency shift equipment for remote trip, 
power line carrier current equipment for 
use with oilostatic pipe-type cables, and 
microwave equipment for utility system 


communication and protection. This in 
cluded the elimination of all rotating 
power equipment. He is a member of the 
Institute of Radio Engineers and is a 
registered professional engineer in the 
State of New Jersey. 


AIEE PERSONALITIES 


H. P. Corwith (AM ‘18, F ‘51, Member 
for Life), research and engineering vice 
president of the Western Union Tele 
graph Company for more than 10 years 
has retired. He joined Western Union in 
1916 as an engineering assistant. Mr 
Corwith was a general traffic inspector for 
the telegraph company for 6 years, in 
charge of the training of multiplex print 
ing telegraph operators. As a special de 
velopment engineer, he established West 
ern Union's Electronic Laboratories at 
Water Mill, L.I., N.Y., in 1925 for re 
search and development of radio and elec 
tronic devices. In 1934, he was appointed 
engineer of electronics and continued in 
charge of the Water Mill 
until 1943. Mr 
chief engineer in charge of research for 


Laboratory 
Corwith was assistant 


} years before his appointment in 1946 
as director of research. His appointment 
as vice-president followed in July 1949 


J. E. Dingman (M ‘37, F '54) has been 
elected vice-president of the American 


Telephone and Telegraph Company 
AT&T) and appointed chief engineer of 
the company. Mr. Dingman was director 
4 operations of AT&T's long lines de 
partment for the last 3 years. He has been 
succeeded in that post by C. E. Schooley 
AM ‘44, M °50), who was formerly vice 
president in charge of operations of the 


Indiana Bell Telephone Company 


C. T. Evans (AM ‘Il, F '47, Member for 
Life), consulting electrical engineer for 
Cutler-Hammer, Inc Milwaukee, Wis 
has been honored for having devoted a 
half century of service to the electrical 
industry. The occasion was the closing 
general luncheon of the 33rd annual con 
vention of the National Electrical Manu 
facturers Association, at which Mr. Evans 
was presented with a 50-year award. He 
has spent 51 years with Cutler-Hammer 
and was awarded 50 patents in the moto 
control field 


J. F. Ferrante (AM °50, M °58) has been 
appointed director of research in dielec 
trics at the Cornell-Dubilier Electric Cor 
poration Research Laboratory now being 
modern 
building in Norwood, Mass. Just prior to 
this appointment, he served as vice-presi 


set up in a_ 70,000-square-foot 


dent, engineering, of the Tobe Deutsch 
mann Corporation 


A. H. Frampton (AM ‘21, F '45, Member 
for Life) has undertaken the position of 
director of the Industrial Division, Haw 
ker Siddeley Industries Ltd., London, 
England. He was formerly a consultant. 
Mr. Frampton served as an AIEE vice 
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president (1949-51), director (1951-52), and 
as a member of the Power Generation 
Committee (1942-49, chairman 1947-49) 


J. F. Getz (AM '43) has been named man- 
ager of the newly formed Power and 
Switchgear Division of Automatic Control 
Minn. He was for 
National 


Company, St. Paul 
merly associated with Gould 


Batteries, Inc., in Trenton, N. J. 


H. H. Gnuse, Jr. (AM '34, M °46) has 
been appointed assistant chief power en 
gineer of the Aluminum Company of 
America, Pittsburgh, Pa. He will continue 
his past responsibilities in directing the 
work of the Electrical Engineering Sec 
tion of the Power Engineering Division. 


The American Telephone and Telegraph 
Company's chief engineer, H. R. Huntley 
(AM ’23, F ‘51, Member for Lite) has 
retired after more than 42 years of Bell 
Huntley joined the 
company in 1930, and until 1942 was re 


System service. Mr 


sponsible for handling inductive co-ordi 
nation matters with power organizations 
In 1942, he became head of the Inductive 
Co-ordination Group of the company and 
later became toll transmission engineer. 
In 1951, he was promoted to the position 
of transmission engineer. In January 1956 
Mr. Huntley was appointed assistant chief 
engineer and less than a year later was 
named director of the newly established 
Customer Products Planning Division. He 
was appointed chief engineer in 1957 
Before this association, he worked for 
short periods with the Aluminum Com 
pany of America, the Allis-Chalmers Man 
ufacturing Company, and the Wisconsin 
Telephone Company. He served on the 
AIEE Wire Communications Systems Com 
mittee (1950-58, chairman 1954-56) 


M. M. Koch (AM ‘20, F °57), executive 
vice-president and director of the Public 
Service Company of Colorado has retired 
after 45 years of company service. The 
board of directors of the company accepted 
his resignation from the board and elected 
L. R. Patterson (AM ‘30, F °57), vice 
president, a director to fill the board va 
cancy. For the past 12 years, Mr. Koch has 
been chief executive of the utility’s electric 
operations and has served as a member of 
the company’s board of directors since 
1948. Mr. Patterson, a 36-year veteran with 
the company, assumed the administrative 
responsibilities for the company’s electric 
operations upon Mr. Koch’s retirement. 


H. L. Logan (AM ’19, M ’28, F ’43), vice 
president in charge of research of the 
Holophane Company, Inc., was honored at 
a recent luncheon in the New York Engi- 
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neers Club for his 40 years of loyal and 
outstanding accomplishments in research 
with the company. He has served on the 
AIEE Board of Examiners (1948-60). 


D. A. Lupfer (AM ’50) has been appointed 
general manager of the Materials and 
Ceramics Division of Gulton Industries, 
Inc. He was formerly a research physicist 
and development engineer with the Gen- 
eral Electric Company. He has served on 
the AIEE Solid-State Devices Committee 
(1959-60). 


F. L. Magee (AM '20), president of the 
Aluminum Company of America, was 
honored at the 19th annual L-in-Life 
Award dinner of the New York Lehigh 
Club, held at the University Club, New 
York, N. Y. He received the alumni cita 
tion for his service to Lehigh University 
since his graduation as an electrical engi 
neer in 1917, At present, he serves as a 
corporate trustee of the university. 


W. G. Matheson (AM °53), supervisor of 
incandescant lamp research for Sylvania 
Lighting Products, a division of Sylvania 
Electric Products Inc., has been named 
president of the American Vacuum Society 
at the 6th annual symposium held in 
Philadelphia, Pa. Sylvania is a subsidiary 
of General Telephone & Electronics Corpo 
ration. 


J. D. McCrumm (AM °36, M °47), professor 
of electrical engineering, has been named 
the first Howard N. and Ada J]. Eavenson 
professor at Swarthmore College. The new 
chair was created early this year under the 
will of the late Ada J. Eavenson, which 
provided for establishing and maintaining 
a professorship in engineering in honor of 
her husband, a well-known consulting civil 
and mining engineer before his death in 
1953. From 1951-59, he served as chairman 
of the Division of Engineering at Swarth 
more. On a leave of absence from the 
college last year, he spent full time in the 
corporate offices of Burroughs as assistant 
to the vice-president of research and en 
gineering. 


J. W. McNair, Jr. (AM ’25), technical di 
rector of the American Standards Associa 
ton, has been elected a fellow of the 
Standards Engineers Society. The honor 
was conferred on him at an awards 
luncheon held at Boston, Mass., in con 
junction with the society’s annual meeting. 
He was named a fellow as a result of “his 
long and important work in standardiza 
tion in ‘the United States and in the 
world,” according to the citation prepared 
by the society. Throughout his career, his 
leadership, technical competence, and in 
tegrity have typified the best qualities of 
an outstanding standards engineer.” 


J. J. Molloy (AM ’41) has been designated 
superintendent of transmission for the 
Cambridge Electric Light Company, Cam 
bridge, Mass., with responsibilities for 
high-tension operation, construction, and 
maintenance. 


J. J. Myers (M ’53) has joined the research 
staff of Hoffman Electronics Corporation’s 
Science Center in Santa Barbara, Calif., 
as a senior scientist. He was formerly re- 
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search assistant professor at the Co- 
ordinated Science Laboratory of the Uni 
versity of Illinois, Urbana, Ill. At Hoffman, 
he will be responsible for studies in in 
dustrial electronics, including data proc 
essing for railroads. 


A. F. Pelster (AM ‘42, M ‘48) has been ap 
pointed vice-president, sales, of Avtron 
Manufacturing, Inc., and Ruben Kazarian 
(AM ‘40, M '56) has been named chief 
engineer of Avtron. Mr. Pelster, a veteran 
of 17 years in the aircraft and missile elec 
trical field, was formerly vice-president in 
charge of aircraft product sales at Leland 
Electric. Mr. Kazarian had been assistant 
chief engineer in charge of design for high 
frequency welding, brazing, and heat-treat 
ing equipment at Ohio Crankshaft 


Haraden Pratt (AM ‘15, F °37), former 
telecommunications advisor to the Presi 
dent, and Harry Nyquist (M ‘24, F °51), 
former Bell Telephone Laboratories scien 
tist. were among those named by the 
Institute of Radio Engineers (IRE) to re 
ceive IRE awards in 1960. Mr. Pratt has 
been named to receive the 1960 Founders 
Award. M1 
neer, will 


Nyquist, a consulting engi 
receive the 1960 Medal of 
Honor. In addition, the 1960 Harry Dia 
mond Memorial Award, given to a person 
in Government service for outstanding 
contributions in the field of radio or elec 
tronics as evidenced by publication in 
professional journals, will be presented 
to K. A. Norton (AM ‘41, F °56), National 
Bureau of Standards, Boulder, Colo. 


L. T. Rader (AM ‘34, F ‘'51) has been 
appointed vice-president of the Interna 
tional Telephone and Telegraph Corpora 
tion. He was formerly with the General 
Electric Company for more than 20 years 
Dr. Rader has served on the AIEE Educa 
tion Committee (1958-60) and Professional 
Development and 
ment (1959-60) 


Recognition Depart 


the Christopher Columbus International 
Award for outstanding achievement in tele 
communications was presented in Genoa 
Italy, to David Sarnoff (M ‘23, F "51 
Member for Life), chairman of the board 
of the Radio Corporation of America 
(RCA) and two other RCA executives. 
Brigadier General Sarnoff and E. W. 
Engstrom (F 49), senior executive vice 
president of RCA, received the award in 
person. V. K. Zworykin (M ‘22 F ’45 
Member for Life), honorary vice-president 
of RCA, was honored in absentia. The 
presentation was made by President Gio 
vanni Gronchi of Italy at the closing ses 
sion of the 7th International Congress on 
Communications. Dr. Engstrom now serves 
on the Hoover Medal Board of Award 
(1957-63). Dr. Zworykin was the Lamme 
Medalist of 1948 and the Edison Medal 
ist of 1952. 


H. H. Schwager (AM °50, M 56), manager 
of engineering for the Schwager-Wood 
Corporation of Portland, Oreg., has joined 
Engineering & Marketing Associates, Inc 
of Portland 


H. P. Sleeman (AM ‘'25), formerly elec 


trical engineer, R. Thom: Com 
pany, Lisbon, Ohio, has a pXesa tion 
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Telegraph Engineer Honored 


THE F. S. D'HUMY AWARD was presented to H. F. Wilder (M '45), istant to the lied elec- 





PP 


tronics engineer, engineering department, Western Union Telegraph Company, for important 
telegraph engineering contributions. Mr. Wilder (left) was introduced at the award ceremonies 
by H. P. Corwith (AM ‘18, F '51), Western Union research and engineering vice-president 
(center). Ray Hoover (M '44), Western Union plant vice-president (right), stated that Mr. Wilder's 
contribution in the field of engineering design to both landline and cable transmission and 
signal regeneration will play an important part in the company's progress. 





as chief engineer of the Porcelain In 
sulator Corporation, Lima, N. Y., a sub 
sidiary of the Joslvn Manufacturing and 
Supply Company 


G. E. Thurman (Arru 
pointed manager of sales promotions of 
the Southern Electrical Company of Chat 
tanooga, Tenn 


53) has been ap 


O. G. Villard, Jr. (AM °42), senior profes 
sor of Stanford University’s Radio Propa 
gation Laboratory. has been elected to 
the board of directors of Applied Tech 
nology, Inc.. Palo Alto, Calif. 


H. P. Westman (M 46), manager of tech 
nical publications, 
phone and 
made a Fellow of the Standards Engineers 
Society at its 8th annual meeting. Mr 
Westman was cited for his work on stand 


International Tele 
Telegraph Corporation, was 


ardization during the last 30 vears. He 
has served on the AIEE Telegraph Sys 
tems Committee (1951-60). 


W. P. Wills (M °42) has been promoted 
to technical advisor to the director of 
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engineering, Brown Instrument Division 
Minneapolis-Honeywell Regulator Com 
pany, Philadelphia. Pa. Mr. Wills was 
formerly research director of the division 


OBITUARIES 


Edward Hiram Anson (M ‘54, F °57) 
senior vice-president of Gibbs & Hill, Inc. 
consulting engineers, New York, N. ¥ 

died recently at the age of 56. His achieve 
ments included responsibility for (1) de 
sign of overhead transmission and distri 
bution systems for the electrification of the 
Pennsylvania Railroad between Wilming 
ton, Del., and Washington, D.C.; (2) loca- 
tion, design, and supervision of the con 
struction of 10,000 miles of rural electric 
distribution systems, with all the necessary 
substations; (3) organization and design 
of all power installations and utilities for 
the Savannah River Plant of the Atomic 
Energy Commission. Mr. Anson was born 
December 9, 1902, in AuSable Forks, N. Y 
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He joined Gibbs & Hill in 1925 after he 
received the B.S. degree in electrical en- 
gineering from New York University. In 
1927, he left the firm to work with the 
American Steel and Wire Company and 
with Jackson & Moreland, consulting en 
gineers of Boston, Mass. He returned to 
Gibbs & Hill in 1931 as an assistant en 
gineer. In 1935, he was promoted to en 
gineer; in 1940, to assistant vice-president; 
to vice-president, a year later; and in 1953, 
to senior vice-president. He aided in post 
war reconstruction for the French Supply 
Council and the Economic Co-operation 
Administration power plants in Italy and 
France. During 1943-45, he was president 
of the Gibbs & Hill affiliate in Mexico. He 
was a director of the firm and vice-presi 
dent and director of the Foreign Industrial 


Equipment Corporation Mr. Anson was a 


registered professional engineer in 25 states 
A member of the American Institute of 
Consulting Engineers, he was named presi 
dent in 1957. He also was a member of the 
American Society of Civil Engineers, the 
American 
American 
Railway Engineering Association, the Soci 


American Nuclear Society, the 
Institute of Management, the 


ety of American Military Engineers, and 
the Consulting Engineers of California. In 
1955, he received a Certificate of Distine 
tion from the College of Engineering, New 
York University. He held membership in 
Tau Beta Pi and Eta Kappa Nu. He served 
on the AIEE Elmer A. Sperry Board of 
Award Committee (1957-59). 


Conway Studios 


E. H. Anson 


Friends and associates of the late M1 
Anson have decided to underwrite and 
Anson 
Memorial to be installed in the new Guild 


solicit funds for an Edward H 


Hall of Technology now being erected at 
his Alma Mater, New York University, in 
Checks should be 
made payable to New York University 
marked “Edward H 
and sent to F. W. Begrisch, 370 Lexington 
Ave., New York 17, N.Y 


University Heights 


Anson memorial,’ 


Edith Clarke (AM '28, M °33, F ’48, Mem 
ber for Life) of Clarksville, Md., died re 
cently. Miss Clarke had been a professor 
of electrical engineering at the University 
of Texas. She was born February 10, 1883, 
in Howard County, Md., received the 
A.B. degree from Vassar College in 1908 
and the M.S. degree in 1919 from the 
Massachusetts Institute of ‘Technology. In 
1912-15, she was a computer for the re- 
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search engineer, American Telephone and 
Telegraph Company. She was in charge of 
calculations in the transmission and pro 
tection engineering department, American 
Telephone and Telegraph Company dun 
ing 1915-18, and in 1919-21, she was in 
charge of calculations in the turbine en 
Electric 
Miss Clarke was professor of 


gineering department, General 
Company. 
physics, Constantinople Women’s College, 
Constantinople, Turkey, in 1921-22. In 
1922-45, she was employed by General 
Electric, where she was engaged in work 
on technical problems dealing with the 
generation and transmission of power. 
Miss Clarke was a member of Phi Beta 
Kappa. She was awarded the Northeastern 
District, AIEE, prize for the best paper, 

Three-Phase  Multiple-Conductor Cir 
cuits,” published September 1933. She was 
also the recipient of the joint award for 
the AIEE national prize for the best paper 
in engineering practice, “Stability Limita 
tions of Long-Distance A-C Power Trans 
published in 1941. She 
served on the AIEE Code of Principles of 
Professional Conduct Committee (1950-53) 
and the Power Transmission and Distribu 
tion Committee (1925-27) 


mission Systems,” 


Cherry Logan Emerson (M ‘20, F '33, 
Member for Life), former vice-president 
of the Georgia Institute of Technology, 
died recently at the age of 71. Born in 
Funnel Hill, Ga., on June 9, 1888, he was 
the son of William Henry Emerson, first 
dean of Georgia Tech. In 1908, the 
younger Mr. Emerson received the B.S. 
degree in mechanical engineering from 
Georgia Tech, and in 1909, the B.S. degree 
in electrical engineering. He took the ap 
prenticeship course at the Westinghouse 
Electrical and Manufacturing Company, 
East Pittsburgh, Pa., in 1909-10. His duties 
for the company, until 1914, were largely 
the development of electric equipment for 
the requirements of the textile industry 
During 1914-19, he was employed by the 
Duke Power Company (at that time the 
Southern Power Company). In 1914-17, 
he was textile engineer in the mill power 
department. During 1917-19, he was gen 
eral assistant to the chief engineer. In 1919 
he joined the Atlanta engineering firm of 
Robert & Company, Inc., and became its 
president in 1933. During 1938-45, he was 
in charge, on an architect-engineer basis, 
of approximately $350 million worth of 
Army and Navy construction done by the 
firm. Mr 
in charge of expansion at Georgia Tech 
in 1947. Under his guidance, the campus 


Emerson became vice-president 


of the engineering school was more than 
tripled and five major buildings were 
including a  multimillion-dollar 
electronic computer center. 


added, 


Stephen Garrett Greene (AB ‘49), an en 
gineer in charge of work on government 
contracts in the Stromberg-Carlson Com 
pany’s telecommunications engineering de 
partment, Rochester, N. Y., died recently 
at the age of 57. A native of Washington, 
D. C., he was born November 9, 1922. He 
received a B.S. degree in electrical engi- 
neering in June 1948 from Penn State 
University. 


Cyril Nathaniel Hoyler (M ’°51), manager 
of technical relations of the Radio Corpo 
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ration of America (RCA) Laboratories in 
Princeton, N. J., died recently at the age 
of 54. Born in Edmonton, Alta., Canada, 
on August 8, 1905, he taught for 2 years 
in the rural schools of Canada_ before 
coming to the United States to attend 
Moravian College, Bethlehem, Pa. He was 
graduated from Moravian in 1928 with 
the B.S. degree. In 1935, he received the 
M.S. degree in physics from Lehigh Uni- 
versity, and was awarded an electrical 
engineering degree by Lehigh in 1957. 
In 1958, Moravian College conferred 


upon him its Comenius Award as a dis- 
tinguished alumnus. Between 1929 and 
1941, he was successively instructor, pro 


fessor, and head of the physics department 
of Moravian College. He joined RCA in 
1941 as a member of the technical staff 
at Camden, N. J. In 1942, he transferred 
to the newly formed RCA Labora:ories in 
Princeton, where he became administrative 
assistant in 1945. He was appointed man 
ager of technical relations in 1952. He was 
a senior member of the Institute of Radio 
Engineers and a member of Sigma Xi. 
He served on the AIEE Periodicals and 
Transactions Committee (1957-58). 


John Coleman Jones (AM ‘36, M ’37, I 
48), general superintendent for the Pacific 
Power and Light Portland, 
Oreg., died recently. He was born October 
11, 1900 
uated from the University of Texas with 
the B.S. degree in electrical engineering in 
1921. In 1923, he received the M.S. degree 
in electrical engineering from the Massa 
chusetts Institute of Technology. During 
1923-26, he was transmission engineer for 
the Texas Power and Light Company. In 
1926-35, he was transmission engineer for 
the Florida Power and Light Company, 
and in 1935-49 became superintendent of 
transmission for the company. He was 
named assistant general superintendent 
for the Pacific Power and Light Company 
in 1949, and was appointed general su 
perintendent in 1951. Mr. Jones was a 
registered professional engineer in the 
State of Florida, a past president of the 
Florida Section, AIEE, a member of the 
Electrical Equipment Committee of the 
Edison Electric Institute, and served on 
the AIEE System Engineering Committee 
(1950-53). 


Company, 


at Greenville, Texas, and grad 


William Karl McQuown (M ’21), retired 
electrical engineer of the Western Union 
Felegraph Company, died recently at the 
age of 76. He was born May 30, 1883, at 
Winchester, Ill. 


Austin Phelps Palmer (AM °39, Membet 
for Life), a retired electrical engineer, died 
recently at the age of 75. He was born 
June 4, 1884, in Brooklyn, N. Y., and 
graduated in 1906 from Columbia Uni 
versity with an electrical engineering de 
gree. In 1916, he was employed by the In 
terborough Rapid Transit Company as a 
draughtsman and later an assistant en 
gineer. Mr. Palmer helped construct the 
substation on White Plains Road, Nj Y. 
During 1917-18, he was an_ electrical 
draughtsman at the Brooklyn Navy Yard, 
and in 1918, worked for the Sperry Gyro 
scope Company, Brooklyn, N. Y. In 1921- 
30, he wrote articles for magazines on elec- 
trical subjects. 
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ELECTRONIC _reser- 
vations system, known 
as SABRE, developed by 
IBM for American Air- 
lines, eventually will 
link more than 1,000 
reservation desks in 61 
cities to a central com- 
puter in the New York 
area. By pushing a few 
buttons, an agent, such 
as the one shown, can 
get instant answers on 
information pertaining 
to any flight, includ- 
ing a complete record 
of each passenger’s 
name, telephone num- 
ber, and related data 


SABRE Cuts 


F CURRENT 
INTEREST 


Airline Reservation Time 


A COMPLETELY AUTOMATIC, central- 
ized, electronic airlines reservations sys 
tem known as SABRE has been developed 
by International Business Machines Cor- 
poration (IBM) for American 
after 6 years of joint research. 
The system will handle all functions 
and procedures associated with the sale, 
confirmation, and control of an air travel 
reservation, from the time a customer calls 
for information on a flight to the time he 
arrives at his final destination. 
SaBRE—which has been designated the 
IBM 9090 by that company—puts in one 
central instantly available to 
more than 1,100 of American’s reserva- 
tion desks in 61 cities, the complete up-to- 
the-second account of all scheduled Amer- 
ican flights, the seats already reserved on 
them, and the seats that are not reserved 
SABRE also maintains a complete record of 
each reservation including the passenger's 
name, telephone number, and itinerary. 
These details and other necessary data 
change from second to second as new 
reservations are made and previous reset 
vations altered. These additions and 
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location, 
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changes are recorded in the magnetic 
memories of the computing center. 
Installation of the SABRE system—which 
will be able to store more than 600 mil- 
lion characters and to handle more than 
7,500 complete airline reservations per 
hour—will begin in late 1961 and most of 
the cities served by American will be 
linked to the computing center by the end 
of 1962. The center, to be located in the 
New York 
linked with other cities by over 
miles of leased telephone lines. 


area, will be 
10,400 


metropolitan 


Benefits of System 


The airline customers will benefit in 
the following ways: 


1. The customer now has to wait while 
the agent examines the availability of 
space on the airplane. With the system 
now in effect, this procedure, at times, 
takes many minutes. With the new sys- 
tem, the waiting time will be reduced to 
seconds. 

2. Clerical errors, resulting in incon 
venience to customers, will be virtually 
eliminated, because the records will be 
kept in the “memory” of the machine, 
rather than on hand-written cards. 

§. More airline seats will be available to 
the customer because SABRE offers all seats 
for all flights instantly on a first-come, 
first-served basis to all cities served by 
American. 

4. SABRE eliminates the inconvenience to 
customers that results when the airline, 
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through error, sells more seats than are 
available. 

5. SABRE reduces the time customers re- 
main on the waiting list for flights by 
making cancelled airline space available 
without delay to the waiting list for re 
sale. 


On a given day, the airline may have 
as many as a million passenger reserva 
tions records on file under the present 
system and average time required to com- 
plete the processing of a_ reservations 
transaction with its complex behind-the 
scenes filing procedures is 45 minutes 
SABRE will do the same job in an average 
of 3 seconds. 

SABRE also handles special arrangements 
for passengers, such as a request for a cat 
rental or space on a connecting flight. It 
will automatically answer requests for 
space from other airlines through estab 
lished teletypewriter circuits. 

Also, the advanced electronic system 
will automatically remind agents at vari- 
ous locations to advise their scheduled 
passengers of any changes affecting them, 
advise agents to check on passengers who 
have not picked up their tickets within 
the time limit, maintain and process wait- 
ing lists of passengers desiring space on 
fully booked flights, supply fare quota- 
tions for most flights, and supply infor- 
mation on arrival and departure time for 
the current day’s flights. 

The IBM 9090 will assist in processing: 
85,000 daily phone calls; 30,000 daily re- 
quests for fare quotations; 40,000 daily 
passenger reservations; 30,000 daily queries 
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ELECTRONIC PROCESSING SYSTEM cuts reservation time to 3 seconds. (1) Los Angeles—Passenger 
books flight for New York with Chicago stopover. IBM system takes seconds to check availability 
of space and confirm reservation with central processing unit in New York. Passenger’s name 
and itinerary are then registered electronically in central computer. (2) Chicago—Passenger de- 
cides to extend Chicago stopover. Agent queries computer, and receives complete passenger rec- 
ord and report on alternate space available within seconds. Agent instructs computer to make 
new reservation and change passenger record. (3) New York—-Computer in New York stores in- 


formation from 1,000 reservation desks for every seat in the airlines system. 


to and from other airlines regarding seat 
space; 20,000 daily ticket sales. 

In addition, the system will be able to 
prepare special reports on passenger traf- 
fic, and it can be expanded to handle ait 
cargo inventories and routings. 


Typical Transaction 


Passengers’ requests for reservations and 
other flight) information are entered 
through the console in the local office and 
transmitted to the central computing cen- 
ter in the New York area. 

The computers respond through signal 
lights on the console indicating seats 
available. 

Passengers select a flight from those 
available and the reservation agent presses 
a button on the console to confirm § the 
flight chosen. As the seat is confirmed, the 
computer automatically subtracts that seat 
from the number available for future sale. 

Ihe agent uses the console keyboard to 
record the passenger's name, telephone 
number, itinerary, and related informa- 
tion in the computer. There all the in- 
formation becomes a part of the record 
of the passenger's flight until computed 
or cancelled. 

The entire transaction is also recorded 
on the printer of the console, providing 
the agent with quick visual confirmation 
of all data he puts into the computer. 





Electronic Watchdog Sees All, Hears All, 


Gives Industrial Plants 


USING electronic eyes and ears linked to 
an automated nerve center, a plant pro 
tection system recently demonstrated by 
Regulator Com 
pany “not only can perform all the po 


Minneapolis-Honeywell 


ae) 


100% Protection 


licing duties now handled by a staff of 
human guards in an industrial setup, but 
can perform them better,” J. E. Haines, 
company vice-president, said 

He stated that the system would afford 
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PROTECTION SYSTEM: Automation techniques have been applied to the probelm of protecting 
buildings against intrusion, fire, and other forms of security violations. This artist's conception 
shows how the new Minneapolis-Honeywell centralized control system allows a single guard to 
supervise a complete building security system from one location. Company officials said that the 
new integrated security system makes it possible for industrial management to reduce expendi- 
tures for plant protection by 40% and increase efficiency of its security force by 90%. 
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100%, protection for an entire building or 
factory operation, even one sprawled over 
many acres with entrances miles apart. 

With the electronic watchdog, a single 
human guard—seated at a master control 
center—can: (1) maintain constant surveil- 
lance, (2) immediately detect fires, (3) keep 
an eye on all entrances by means of 
closed-circuit television and converse over 
a 2-way intercom system with anyone 
seeking admittance, (4) determine when 
any unauthorized person tries to sneak 
into the grounds, (5) detect a sneak-thief 
who might conceal himself in a room in 
the building and try to rifle a safe or file 
cabinet after the building is closed, and 
(6) perform other policing activities. 

If the guard at the control center is 
overpowered by an intruder or collapses 
from illness, a built-in safeguard auto- 
matically flashes a warning to police head- 
quarters in the area. 

The system consists of a network of 
remotely located electronic detection de- 
vices tied into a master control panel. 

These include a number of new elec- 
tronic developments, such as noise and 
motion detectors and an electronic fence 
which the company says “really works.” 
Also included are more conventional de- 
vices, such as television cameras at en- 
trances, magnetic switches that unlock 
gates from the master control center, fire 
detectors, and holdup alarm switches. 

While some of these devices previously 
have been available as separate units, it 
was pointed out that the new system in- 
troduces for the first time the concept 
of integrating such devices under central- 
ized control. 

Mr. Haines estimated that widespread 
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NERVE CENTER of a new building protection and security system de- 
signed by Minneapcolis-Honeywell Regulator Company is this centralized 
console (above, left). With it, a single guard can supervise an entire 
building security system, thus performing functions that previously re- 
quired a large number of guards stationed throughout a building or 
factory area. In a typical installation, the console is surrounded by sub- 
system panels that enable the guard to identify at a glance the specific 
area in the building in which a fire, intrusion, or equipment failure 


use of the new system would reduce by 
10%, the $250 million spent annually by 
American industry for plant protection. 

“In addition,” he said, “this automated 
security system provides 100% plant se- 
curity at all times, compared with an 
estimated 10% over-all effectiveness of a 
guard making his rounds in a large in- 
dustrial building 

The annual cost of maintaining a con- 
tinuous guard post is approximately 
$24,000. A study made recently by West- 
inghouse showed that use of the new 
automated system could reduce guard 
salaries alone by 50°. 


How the System Works 


The new system is custom-built to meet 
requirements of different plants and dif- 
ferent buildings; the centralized control 
console serves as a basic “building block,” 
to which subsystem panels are added to 
incorporate functions as desired 

When any type of security violation oc- 
curs, the guard at the main control panel 
receives an audible signal (by horn, bell, 
buzzer, etc.) and also visual alarm (by 
lighted switches). 

To identify the particular trouble area, 
the guard then looks to an adjoining sub- 
system panel (available for fire, intrusion, 
equipment failure, security fencing, etc.) 
Each subsystem panel contains indicating 
lights that tell the guard at a glance the 
particular area in the building where an 
emergency exists. The panels can include 
a graphic diagram of the layout of the 
building or plant. 

The subsystem panel for intrusion 
alarm also features a 2-way intercommu- 
nications unit which enables the guard to 
listen in and—if desired—speak with the 
person in the violated area. 

The console television screen is used in 
conjunction with remotely-located televi 
sion cameras to provide authorized entry 
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at various plant gates. Whenever a truck 
driver, for example, seeks admittance, he 
pushes a button outside the gate to notify 
the guard of his presence. 

The guard pushes a button to turn on 
the television camera and then sees the 
visitor's image on the console screen. He 
also can converse with the driver over the 
system's 2-way intercommunications sys- 
tem. 

Once he verifies the person’s identity 
and purpose of his visit, the guard pushes 
a button to open the gate. If desired, he 
then can continue to follow the truck 
(lens adjustments for the remote television 
camera are made from the console) to 
make certain it goes to its authorized 
destination, 

A wide range of intrusion and fire de- 
tection devices can be used. Among con- 
ventional devices are fixed temperature- 
rate-of-rise  fire-detector heads, smoke 
sensors, magnetic switches and detection 
tape for windows, pressure-sensitive mats, 
holdup alarm switches, etc. 

In addition, the company has developed 
a number of new devices to prevent un- 
authorized entry, including 
noise and motion detectors. Through use 


electronic 


of speakers mounted in critical areas of 
a building, above-normal noise is detected 
and an alarm sounded at the guard con- 
sole. 

Motion is detected electronically with 
two new systems. The first is called the 
Vitronic Eye and may be used to detect 
outdoot 
lighted areas. Whenever the light pattern 
between a 


motion in both indoor and 
transmitter and amplifier 
(which may be located 2,000 feet apart) 
is disturbed, an alarm signal is energized, 
sounding an alarm at the console. 

The second electronic motion detector 
is called the Sone-Sentry and features use 
of an audible signal continuously sent into 
a closed area. A receiver located in the 
room is tuned to the resulting wave pat- 
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exists. Above right: Detection devices to be used with the new inte- 
grated building protection and security system. Included are fire- and 
smoke-detector heads, 


switches for windows, 





-proof gneti 


electronic noise and motion detectors, capacitance-type electronic fenc- 
ing, and many others. Any of the devices can be tied in with the new 
system's centralized control console. In all instances of alarm, a guvard 
at the console receives both an audible alarm (horn, buzzer, bell, etc.) 
and visual warning (a push-button switch lights up) of trouble. 


tern. Any motion in the area disturbs the 
signal and triggers an identifying buzzer 
4nd alarm light at the central panel 

Honeywell also has developed a new 
capacitance-type circuit for use with se- 
curity fences. The electronic fence system 
is designed to detect the presence of any 
human being who approaches within 3 
feet of the fence. 

Use of a built-in compensator ove 
comes a problem found previously with 
electronic fences. The compensator pre- 
vents false alarms resulting from contact 
being made with the fence by birds, blow- 
ing paper, growing weeds, rain, sleet, snow 
and wind 

Similar capacitance-type devices also 
can be used with the new system to pro- 
tect such top security items as cabinets, 
military files, safes, etc. 

\ unique 2-wire network is used to 
provide centralized control over as many 
building protection functions as desired. 
The number of functions that can be car- 
ried over the 2-wire system is virtually 
unlimited 

A single pair of wires can carry audio 
signals up to 3 miles and alarm signals 
up to 20 miles. Additional distance may 
be obtained through use of a simple line 
amplifier 

If electric power fails or is turned off 
by an intruder, operation of the system 
is automatically switched to batteries o1 
stand-by generators. 


345,000-Volt Cable 


To Be Used in Testing Program 


345 ,000-volt 
manufactured in 


The _ first 


power cable 


underground 
America 
was delivered recently to the Cornell Uni- 
versity campus in Ithaca, N. ¥Y. Manufac- 
tured in the Paterson, N. J., plant of The 





a subsidiary of Kenne- 
cott Copper Corporation, this is one of 


Okonite Company, 


a group of cables being supplied by four 
major manufacturers for a co-operative 
testing program with the country’s largest 
utilities. A committee of the Associated 
Edison Tluminating Companies and the 
Edison Electric Institute is co-ordinating 
the program with Cornell's electrical en 


gineering staff 


“4 345,000-volt Oilostatic cable, developed 
by Okonite, will be installed in a 10-inch 
steel pipe filled with oil and will be operated 
at 200 psi oil pressure. The cable has a 
2,000-MCM segmental conductor with con- 
ductor shielding. Over a 1.035-inch wall of 
oil-impregnated paper insulation there is a 
series of copper, Mylar, and Dacron tapes. 
The assembly is finally bound with a D- 
shaped brass armor wire to protect the cable 
and aid in pulling. The cable is 4.02 inches 
in diameter and weighs approximately 12 
pounds per foot. In normal service three 
cables would be pulled into the welded steel 
pipe. 


The new cable, with a 2,000-MCM_ seg- 
mented copper conductor, will be capable 
500,000 kva which is 
equivalent to the entire capacity of a 
large, modern generating station. It could 
supply the needs of over three-quarters 


of transmitting 


of a million homes 

[he cable is similar in basic design to 
230,000-volt Oilostatic cable 
which Okonite designed for the Cubatao 


the pioneer 





Nuclear Propulsion Plant 


for Atomic-Powered Aircraft Carrier 





Westinghouse Photo 


ARTIST'S SKETCH shows the U.S. Navy's nuclear-powered aircraft carrier, the USS Enterprise, 
CVAINI65, which will represent the most modern of a long series of attack carriers, starting 
with the USS Langley in 1922. Westinghouse Electric Corporation is operating the land-based 
prototype nuclear power plant for the carrier at the Naval Reactors Facility near Idaho Falls, 
Idaho, under contract with the Atomic Energy Commission {AEC). Actual design of the nuclear 
portion of the propulsion plant was carried on by Westinghouse under the direction of and in 
technical co-operation with the Naval Reactors Branch, AEC, at the Bettis Laboratory near Pitts- 
burgh, Pa., which Westinghouse operates for the AEC. In addition to the nuclear plant, West- 
inghouse has a $3 million contract to design and build four giant deck-edge elevators, each of 
which will be capable of lifting a 40-ton plane from hangar to flight deck in a matter of 14 
seconds, One of the more important features of the carrier will be al t unlimited st 





endurance at high speed. Operational flexibility will be increased also as a result of this capa- 
bility since high speeds can be maintained without regard to conserving fuel oil. Offensive and 
defensive capabilities will be improved and replenishment requirements greatly reduced. The 
aviation fuel supply will be almost double that of the USS Forrestal, and an additional 4,000 
square feet of flight deck space will permit operation of additional and larger aircraft. The 
carrier will be able to operate more efficiently during unfavorable weather conditions, The 


nuclear-powered carrier will mot require smokestacks or “‘up-takes"’ 


boilers. 
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to carry smoke from her 
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Power Station in Sao Paulo, Brazil, and 
which was installed over 5 years ago. ‘The 
new cable, over 4 inches in diameter and 
weighing close to 12 pounds a foot, will 
be pulled into a 10-inch diameter steel 
pipe filled with oil and maintained at 
200 psi pressure. Since the test section is 
single phase, two lengths each approxi- 
mately 380 feet long will be pulled into 
the pipe and connected by a_ 160-foot 
loop. The installation will take place in 
Cornell's new cable facility, 
where all the cables will undergo a long 
series of tests under simulated service 


research 


conditions. 

The 345,000-volt cable is designed with 
a low-loss insulation developed as a_re- 
sult of a 4-year development program. 
Over 31 varieties of paper from = seven 
suppliers were evaluated in 550 model 
cables. These papers differed in chemical 
nature and ranged through source of 
pulp, manufacturing process, density, and 
thickness. Most were cellulose in nature, 
but some were made from synthetics like 
Dacron, acetylated kraft, and glass. 

Similarly, numerous petroleum and syn- 
thetic oils and treatments of these oils 
were evaluated in laboratory tests, in 
model cables, and, finally, in pilot cables. 
Other components also were included in 
these studies. 

It is expected that the test program 
will continue for at least 3 years unde 
the supervision of Prof. J. L. Rosson of 
Cornell's high-voltage laboratory. 


“Fishing” 
for Radioactivity 


Fish and small game specimens, as well 
as samples of rain water, air, soil, milk, 
and vegetation will be collected and ana- 
lyzed as part of the Nuclear Power Re- 
actor Program of the Philadelphia Elec- 
tric Company. 

The samples will be obtained from the 
vicinity of the company’s reactor site at 
Peach Bottom, Pa., and analyzed for ra- 
dioactivity. 

This important phase of the project 
known as an Environmental Radioactivity 
Survey, will be conducted by the Nuclear 
Science and Engineering Corporation 
(NSEC) of Pittsburgh. NSEC’s scientists 
have perfected special analytical tech- 
niques for this work and are screening 
hundreds of samples yearly from all parts 
of the world 

NSEC. vice-president and noted radio- 
biologist, Dr. Abraham Edelmann, states: 

“Even though the radiation levels are 
certain to be normal for this general area, 
it is necessary to determine precisely what 
they are before the reactor is placed in 
operation, 

In this way, radioactivity baselines are 
established and any increases in radio- 
activity after the reactor is in operation 
can be readily detected. If increases should 
measures can be 
reaches 


ever occur corrective 
taken before the radioactivity 
hazardous levels.” 

Monitoring will be done before and 
after the power plant is in operation. 
Samples will be periodically collected from 
specially constructed monitoring stations 
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by trained technicians who will occasion- 
ally do a little hunting and fishing to 
complete the sample series. 


New Infrared Device 
Detects Distant ICBMs 


A new type of infrared detector, so 
sensitive that it can track space satellites 
and detect intercontinental ballistic mis- 
siles at “extreme” distances, was an- 
nounced recently by Hughes Aircraft 
Company. 

Dr. R. M. Talley, manager of the infra- 
red laboratory of Hughes’ Santa Barbara 
(Calif.) Research Center, said the device, 
a copper-doped germanium crystal that 
operates at the temperature of liquid 
hydrogen, is six times as sensitive as other 
existing detectors in the 8- to 25-micron 
range. 

“Laboratory tests show that the new 
infrared detector responds in microseconds 
to very small temperature changes and 
makes it possible to detect targets at ex- 
treme distances,” Dr. Talley said. “The 
short time constant of the detector rec- 
ommends it for use in high speed sur- 
veillance systems.” 

To make the detector useful for mili 
tary equipment, the Santa Barbara Re- 
search Center has developed a_ Joule- 
Thomson crvostat that operates with hy- 
drogen gas and liquid nitrogen. This 
cooling technique makes it possible to 
desiga simpler and more rugged equip- 
ment than can be done under the current 
practice of using liquid helium cooling 
in a double vacuum container. 


Radio Station 
Operates Completely on Tape 


Radio station KXOL, Forth Worth, 
Texas, is now operating completely on 
tape for broadcasting purposes, using Col- 
lins Radio Company's Automatic Tape 
Control equipment. 

Heart of the Automatic Tape Control 
is the tape cartridge, a plastic package in 
which the Mylar tape is both contained 
and played. The cartridges are loaded 
with tapes varying in time lengths of 
from 30 seconds to $1 minutes. KXOL 
maintains over 600 cartridges in its opera- 
tion with the bulk of the cartridges of 1- 
minute duration and the rest of 314- 
minute duration. 

When the cartridge is to be used, it is 
inserted in the playback mechanism, a 
button is pushed and the message and/or 
the music is on the air, on cue, with no 
manual threading or cueing. Following 
the message or music, the tape automati- 
cally re-cues itself. KNOL uses four play 
back units for broadcasting and one 
combination record/playback unit for 
recording. 

At the Fort Worth station, the play- 
back units are automatically controlled 
by switches on the audio console; however, 
many wiring arrangements are possible 
with the Collins equipment. 

KXOL uses a 4-sided tape storage cabi- 
net, which by swiveling places over 600 
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tape cartridges within easy reach of the 
operator. 

Because the tape is enclosed in a cart- 
ridge, there is no tape deterioration due 
to handling and playing. Its longer result 
ant life plus its unlimited reuseability is 
expected to save a considerable amount of 
money. 


Black Glass for 
Enclosing Semiconductor Devices 


A black glass that is impervious to light 
has been developed by Corning Glass 
Works for enclosure of silicon semicon- 
ductor devices. 

The glass is being offered in the form 
of beads and cases for sealing to standard 
0.017 Dumet lead wires. 

Opaqueness is a fundamental character- 
istic of this glass. It filters out virtually all 
wavelengths of the ultraviolet, visible, and 
near infrared spectrum, Silicon semicon- 
ductor crystals are sensitive to such radia- 
tion. 

The black glass permits economies in 
mass production of the electronic devices, 
according to Corning. It eliminates the 
need to paint the devices and solves the 
costly problem of surface rub-off or 
scratching. 

The company said the glass, designated 
Code 9361, has physical properties equiva- 
lent to the standard clear glass now used 
by diode manufacturers. The new glass 
has resistivity similar to the bulb glass 
used in standard radio tubes. 

Code 9361 glass has thermal coefficient 
of expansion of 92 x 10-7 C. Softening 
point is about 675 C; annealing point ap- 
proximately 495 C, and strain point about 
455 C. 

The beads and cases are precision made 
to tight tolerances. Bead OD is 0.053 
(+ 0.002) and ID is 0.023 (+ 0.002). Case 
OD is 0.095 (+ 0.002) and ID is 0.060 
(+ 0.002). 


Corning Glass Works Photo 


BLACK GLASS that is impervious to light has 
been developed for enclosure of silicon semi- 
conductor devices. Corning Glass Works is 
offering the glass, designated Code 9361, in 
the form of beads and cases for sealing to 
standard 0.017 Dumet lead wires. The glass 
filters out virtually all wavelengths of the 
ultraviolet, visible, and near infrared spec- 
trum. Silicon semiconductor crystals are sensi- 
tive to such radiation. 
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Future Meetings of Other Societies 


Institute of High Fidelity Manufacturers, 
High Fidelity Music Show, Jan. 6-9, 
Shrine Exposition Hall, Los Angeles, 
Calif.; and Jan. 22-25, Brooks Hall, Civic 
Center, San Francisco, Calif. Institute of 
High Fidelity Manufacturers, 125 E. 23rd 
St., New York, N. Y. 


SPE, 16th Annual Technical Conference, 
Jan. 12-15, Conrad Hilton Hotel, Chicago, 
Ill. SPE, 65 Prospect St., Stamford, Conn. 


National Fire Protection Association, 
Committee Meetings, Jan. 18-22, Hotel 
Manhattan, New York, N. Y. 


Electronic Representatives Association, 
Convention, Jan. 21-23, Edgewater Beach 
Hotel, Chicago, Ill. ERA, 600 S. Michi- 
gan Ave., Chicago, II?. 


Hydraulic Institute, Jan. 25-27. The 
Homestead, Hot Springs, Va. Hydraulic 
Institute, 122 E. 42nd St., New York, 
Ah A 


IAS, 28th Annual Meeting, Jan. 25-28, 
Hotel Astor, New York, N. Y. IAS, 2 
FE. 64th St., New York, N. Y. 


lith Plant Maintenance & Engineering 
Conference & Show, Jan. 25-28, Con- 
vention Hall, Philadelphia, Pa. Clapp 
& Poliak, Inc., $41 Madison Ave., New 
York 17, N. Y. 


ISA, Instrument-Automation Conference 
and Exhibit, Feb. 1-4, Rice Hotel, 
Houston, Texas. ISA, 313 Sixth Ave., 
Pittsburgh, Pa. 


ASTM, Committee Week, Feb. 1-5, Sher- 
man Hotel, Chicago, Ill. 


AIME, Annual Meeting, Feb. 14-18, Ho- 
tel Statler and Hotel McAlpin, New York, 
N. ¥. AIME, 29 W. 39 St., New York 
18, N. Y. 


First National Symposium on Nonde- 
structive Testing.of Aircraft and Mis- 
sile Components, Feb. 16-18, Hilton 
Hotel, San Antonio, Texas. Sponsored 
by Southwest Section Society for Non- 
destructive Testing and Southwest Re- 
search Institute. W. E. Cory, SRI, 8500 
Culebra Rd., San Antonio, Texas. 


Overseas 


IEE, Discussion Meetings on Reliability 
and Maintenance of Digital Computer 
Systems, Jan. 20-21. IEE, Savoy Place, 
London, WC 2, England. IEE same. 


Conference on Automatic Computing and 
Data Processing in Australia, May 24-27, 
Univ. of Sydney and Univ. of New 
South Wales, Australia. Deadline for 
paper summaries: Feb. 1. C.H.D. Harper, 
Australian Natl, Committee on Compu- 
tation and Automatic Control, The Insti- 
tution of Engineers, Science House, 157 
Gloucester St., Sydney, Australia. 


3rd International Electronic Parts Show, 
Feb. 19-23, Parc des Expositions de la 
Porte de Versailles, Paris, France. Na- 
tional Federation of French Electronic 
Industries (FNIE), 23 Rue de Liibeck, 
Paris 16, France. 


Industrial Latin American Partnership 
Exhibition, Apr. 1960-Oct. 1961, Parque 
Ibirapuera, Sao Paulo, Brazil, E. L. Ne- 
ville, ILAPE Representative, 60 E. 42 St., 
New York 17, N. Y. 











Power Generation 


New Electric 
System Based on MHD Principle 


fen leading power companies have 
joined with Avco Corporation in a_ re 
search project which could revolutionize 
the nation’s electric power industry and 
effect a 25° increase in operating efh 
ciency, it was announced recently by the 
pattlicipating companies 


Ke to the 


most of the turbine-generators in today’s 


project’ is climination of 


conventional power generation cycle 

Ihe new power system is based on the 
scientific) principle of magnetohydrody 
(MHD) \ 


laboratory device, utilizing the MHD prin 


namics small experimental 


ciple to generate clectric powe is cur 
rently operating successfully at the Avco 
Everett Research Laboratory in Everett, 
Mass 

Phe utility group joining with Avco 
includes Appalachian Power 
Roanoke, Va 
pany, Peoria, UL; The Dayton Power and 
Dayton, Ohio 
Decatur, Ill 
Michigan Electric Company, Fort Wayne, 


Company, 
Central Tlinois Light Com 
Light Company Hlinois 
Power Company Indiana & 
Ina Indianapolis Power and Light Com 
pany Indianapolis Ind Kansas City 


Power & Light ¢ ompany, Kansas City 
Mo Louisville Gas and Electric Com 
pany, Louisville, Ky.; Ohio Power Com 
pany, Canton, Ohio; and Union Electric 
Louis, Mo Appalachian, 


Indiana & Michigan, and Ohio Power are 


Company St 


subsidiary companics of American Electric 
Power Company 

Phe 10-company utility group will be 
represented by American Electric Powet 
Service Corporation, as agent, in carrying 
out the joint research project with Avco. 

At present, two types of power plants 
are being studied in conjunction with 
magnetohydrodynamic generators On 
would use a coal-fired furnace to heat 
and ionize the gas entering the magnetic 
field of the MHD generator: the othe 
would use a nuclear reactor for the same 
purpose 

At high-enough temperatures, gases be- 
come ionized; that is, the atoms com- 
prising the gas tend to lose one or more 
of the electrons which circle the atomic 
nucleus. A normal atom is electrically 
neutral—the negative charges of the plan- 
etary electrons are balanced by the posi- 
tive-charges of the protons in the nucleus. 
When electrons are lost, the atom be- 
comes a positively-charged ion. The free 
electrons, naturally, maintain their nega- 
tive charges 

An ionized gas will conduct electricity. 
An ionized gas passing through a mag- 
netic field will generate electricity 

Thus, MHD unites two fields which 
have been intensively studied for many 
vears: gas dynamics and electromagnetic 
Phere are a wealth of offspring 
possible from this mating, including ap- 


theory 
plications for space propulsion, missile 
and satellite re-entry, and controlled nu- 
clear fusion power. 


SYSTEM CHART shows magnetohydrodynamic commercial power generation cycle. Chemical fur- 
nace or nuclear reactor (lower left) heats and ionizes working gas, which then flows through 
@ magnetic field in the MHD generator. Direct current is tapped off the ionized gas by means of 
electrodes in the generator. Gas is then cooled in regenerator and heat sink, compressed and 
then preheated in regenerator prior to re-entering furnace for heating and ionization. Feasibility 
of this method of power generation on a commercial scale will be studied under a joint re- 
search program now being undertaken by Avco Corporation and 10 leading power companies. 
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In an experimental laboratory device 
utilizing the MHD principle, the Avco- 
Everett Research Laboratory has recently 
attained a 10-Kw power output. This 
achievement constitutes a first step in put- 
ting experimental theory into engineering 
practice, The work is under the imme- 
diate direction of Dr. R. J. Rosa. 

Incidentally, due to a semantic hitch 
in engineering jargon, gases are often re- 
ferred to as “compressible fluids.” Hence 
the hydro-dynamics of MHD and the gas 
used in the MHD generators described 
below is often referred to as the working 
“fluid.” 


New Award 
Established by NSPE 


An Industrial Professional Development 
Award will be presented annually by the 
-National Society of Engi- 
neers (NSPE) to the industrial employer 


Professional 


of engineering personnel which has made 
an outstanding contribution to the ad 
vancement and improvement of the engi- 
neering profession through its employ- 
ment practices 

The first award will be presented by 
the NSPE president at the annual meet- 
ing of the group in June 1960, in Boston, 
Mass. 

Ihe 2-fold purpose of the award is to 
“give adequate recognition to the firm 
which has demonstrated the application 
of forward-looking engineering employ- 
ment practices, and to encourage indus 
trial employers of engineering personnel 
to adopt progressive engineering employ- 
ment practices in accord with established 
professional standards,” H. A. Mosher, 
NSPE president, stated in announcing 
the award 

Mr. Mosher said the award was “a part 
of the continuing NSPE program to aid 
in the enlarging of opportunities for pro- 
fessional growth among engineers em- 
ployed in industry.” The National So 
ciety president added that one of the 
important factors in the annual award 
will be the “widespread dissemination of 
information about some of the excellent 
professional development programs now 
available to engineers in industry.” 

Nominations for the award will be sub 
mitted by local chapters of the NSPE. 
The NSPE Industrial Award Committee 
will make the final selection from nomi 
nations submitted by affiliated state so- 
cieties. 

Five professional engineers in industry 
have been named to serve on the Award 
Committee. They are: R. A. Blackburn, 
manager, Strategic Materials Section, 
Engineering and Construction Division, 
Koppers Company, Inc., chairman; L. J. 
Larson, consulting engineer, Welding 
Industries Group, Allis-Chalmers Manu 
facturing Company: W. E. Ault, man- 
ager, technical department, “Automatic” 
Sprinkler Corporation of America; 
George Steven, general manager, Worth- 
ington Corporation; and R. F. Danner, 
vice-president, research & development, 
Oklahoma Gas and Electric Company. 

Among the engineering employment 
practices which will be considered for the 
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award, according to Chairman Blackburn, 
are those relating to registration, educa- 
tion and technical training, technical and 
professional membership, engi 
neers as authors, professional working con 
ditions utilization, engineering titles, and 

engineer-management communications 
Further information about the Indus 
trial Protessional Development Award may 
be obtained from NSPS Headquarters, 
Washington 6, D. C. 


society 


2029 K St., N. W 


[Instruments Transmit Writing 
Over Telephone or Radio Circuits 


‘Electrowriter” instruments which trans- 
mit written messages or sketches over 
telephone or radio circuits have been in 
troduced by the Comptometer Corpora 
tion, Chicago, Il 

A. E. Carlson, president of Comptom- 
eter, said the company’s Electrowritet 
instruments “fill the gap” which has 
existed in the field of instantaneous com 
munications. The user of the Electro 
writer instruments writes or draws with 
a pen on paper as on any note pad, and 
as the pen moves, the remote receiver, 
or receivers, instantaneously and _ faith 
fully reproduce the copy as it is written 

Any number of Electrowriter 
ments, in any desired combination, any 
distance apart, can be_ interconnected. 
Ihe instruments are self-contained and 
are fully 
power supplies are required. 

The instruments can be used in con 
junction with existing telephone systems 
as well as over radio circuits. The instru 


instru- 


transistorized. No extraneous 


ELECTROWRITER trans- 
mitter (left), and Elec- 
trowriter receiver 
(right), produced by 
the Communications 
and Electronics Divi- 
sion of the Comptom- 
eter Corporation. The 
Electrowriter instru- 
ments transmit written 
messages or sketches 
over telephone or radio 
circuits. 


ments can be attached to the telephone 
system normally used by plants and offices 
and will permit both alternate written- 
message and voice service. The messages 
between Electrowriter stations will pass 
through the switchboard in the same man- 
ner as telephone calls. 

If a person calls a telephone extension 
Electrowrite) 
Word” service, and no one answers his 
call, he can switch to “writing” and leave 
written notes for the called party at the 
unattended station. 

The line of Electrowriter instruments 
include the following: (1) Model 88& 
transmitter; (2) Model 88 receiver; (3) 
Model 88 transceiver; (4) Model 89 trans- 
mitter; (5) 


equipped with “Leave 


accessories, such as wind- 


ers for spooling messages, push-button 
selectors, dial selectors, alerting devices, 
telephone instruments with manual trans- 
fer key for voice/write service, and the 
automatic “Leave Word” service 

The Model 88 instruments feature a 


writing surface of 5 inches by 314 inches. 
The units are 914 inches wide, 14%% 


inches long, 5 inches high at the front 
and 6 inches high at the back. They 
weigh 30 pounds, have a power consump- 
tion of 13 watts, and use a power source 
of 105 to 125 volts, 50 to 60 cycles. They 
use either roll or fan-fold paper, plain 
or printed. Rolls contain 400 frames, 6 
inches by 6 inches. The standard fan 
fold package contains 900 forms, 6 inches 
by 6 inches. Packets containing 2,000 
forms are also available. 

The Model 88 transceiver is a single 
unit transmitter/receiver. When 
mitting, the stylus is attached to the pen. 
Upon completion of the transmission, the 
equipment automatically switches to the 
receiving position. 

The Model 89 transmitter is designed 
for special applications on wire or radio 
circuits. It is a portable transmitter which 
weighs 314 pounds and is battery operated 
and transistorized. It is 614 inches wide 
by 914 inches long, with a front height 
of 114 inches and a rear height of 2144 
inches. It provides a writing area of 354 
inches by 254 inches on continuous paper. 


trans- 





Museum Displays 


Inventions of Edison, Zworykin, 
Other “Firsts” in the Communications Field 


A RECENT EXHIBIT, entitled “Selected Treasures of the 
Henry Ford Museum and Greenfield Village,”’ at the Ford 
Museum in Dearborn, Mich., included the objects shown at 
the right as outstanding firsts in the communications field. 
F. R. Davis, curator of communications, holds the first radio 
tube patented by Dr. Lee de Forest in 1907. Other objects 
(above the tube and clockwise) are: the world’s first prac- 
tical typewriter, made by Remington in 1874; the first tele- 
vision apparatus developed by Dr. Charles Francis Jenkins 
in 1925, the first device to transmit and receive an image 
electronically; Thomas A. Edison's first mimeograph ma- 
chine, patented in 1876 and forerunner of all the world’s 
mimeograph machines and paper stencil duplicating proc- 
esses; Hugo Gernsback’s 1905 Telimco wireless set, the first 
home radio marketed in the world; and early iconescope 
developed by Dr. Viadimir Zworykin in 1940 which trans- 
mitted pictures electronically and made possible modern 
television; and Edison's first phonograph invented in 1877. 

Other first inventions and memorabilia included in the 
museum's extensive Edison collections are the world’s first 
motion-picture camera, invented by Edison in 1889; an ex- 
perimental incandescent light produced by Edison in 1878, 
the year before his first successful electric light; and an ex- 


perimental notebook dated 1880. 
Courtesy of The Henry Ford Museum, 
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NEW BOOKS 


The following new books are among those 
recently received at the Engineering Societies 
Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 
Institute assumes no re sibility for state- 
ments made in the following summaries, infor- 
mation for which ts taken from the prefaces 


of the books in question 


ADVANCES IN ELECTRONICS AND ELEC 
TRON PHYSICS, VOLUME XI. Edited by 

Marton. Academic Press, Inc 111 Fifth 

New York 3, N. ¥ 1959. 523 pages, 64% 

4 inches, bound. $15. This collection of 
critical reviews of current developments im 
the field of electronics covers such areas as 
photoemission parity nonconservation in weak 
interactions, quantum efficiency of detectors 
for visible and infrared radiation, automatic 
data processing in the physical sciences, opera 
tional amplifiers radio telemetering, clectron 
diffraction structure analysis and the investi 
vation of semiconducting materials, and sec 
ondary electron emission from solids. Extensive 
bibliographies are included 


AIRCRAFT ELECTRICAL ENGINEERING 
By G. G. Wakefield Ihe Macmillan Com 
pan 60 Fifth Ave., New York II, N. ¥ 
1959. 349 pages, 6! by 10 inches, bound. $10 
In this survey of varied techniques used in 
sireraft electrical engineering, special atten 
tion is given to the presentation of environ 
mental characteristics and the problems of 
high-altitude brush wear, as well as to the 
cooling of electric machinery in- high speed 
aircratt The aspects covered include vibra 
tion problems, d-« and a-c machinery, switch 
year aircraft batteries and their behavior 
on constant potential charge, electric power 
systems, electrical installation engineering, and 
ystem operation and installation 


APPLIED SOLAR ENERGY RESEARCH 
Second edition. Published by the Association 
for Applied Solar Energy Research 3424 
North Central Ave Phoenix, Ariz., 1959. 275 
pages, 8! by Il inches, bound. $7.50. The 
work of laboratories and of individuals actively 
engaged in solar energy research is described 
und a bibliographical survey is made of the 
field. Arrangement of the bibliography is by 
broad subject divisions which include such 
ispects as solar radiation and its effects, and 
the use of solar energy as heat-low tempera 
ture conversion, as heat-high temperature con 
ersion, and as light 

AUTOMATION TODAY AND TOMOR 
ROW. By L. L. Goodman. Essential Books 
16-00 Pollitt Dr., Fairlawn, N. J., 1959, 158 
pages, 5% by 8% inches, bound. $7.20. The 
field of automation is surveyed and some of its 
important 
clude sales and distribution, building design 
computer control of instrumenta 
tion in the process industries processing 
methods and automatic assembly. industrial 
finishing, and inspection and testing. In addi 
tion, automation in specific industries — is 
discussed, and an extensive bibliography is 
provided which includes references to books 
and articles covering many of the advances 
in automation 


ispects are described These in 


TOCESSES 


ELECTRONIC SWITCHING, TIMING, AND 
PULSE CIRCUITS. By J. M. Pettit. McGraw- 
Hill Book Company, Ine 330 W. 42nd St., 
New York, N. Y., 1959. 267 pages, 642 by 94% 
inches, bound. $7.50 Both phyical under 
standing and analytical techniques are de 
veloped in this text which is concerned with tubes 
and transistors used as switches to produce 
waveforms that may be rectangular, triang- 
ular, or a succession of short pulses. Analysis 
is based on the graphical representation of 
the tube or transistor characteristics, and ap- 
proximates these by linear segments. Any 
group of these segments may be used during 
a given interval of time to permit linear cir- 
cuit analysis in that interval. Vacuum tubes 
and transistors are treated in parallel fashion, 
with their similarities as well as their differ- 
ences indicated. 


GMELINS HANDBUCH. Eighth edition. Sys- 


116 


tem Nr. 5, Fluor, Erganzungsband. 1959. 258 
pages, 6% by 9% inches, paper $36. System 
Nr. 15, Silicium, Teil C. 1958. 501 pages, 6% 
by 9% inches, paper. $67.44. System Nr. 59, 
Eisen, Teil D Ergainzungsband, Magnetische 
Werkstoffe. 580 pages, 6% by 9% inches, 
paper. $77.04. Published by Verlag Chemie, 
Weinheim, West Germany. Three new volumes 
have been added to this extensive reference 
work: (1) Fluorine: a supplementary volume 
covering the literature from 1926 to 1949 on 
the occurrence, production, physi¢al proper 
ties, chemical reactions, and analytical deter 
mination of fluorine; (2) Silicon: an addition 
to the previous silicon volumes which deals 
specifically with the preparation, constitution, 
properties, and applications of the organosili 
con compounds; (3) Magnetic Materials: essen 
tially a suplement to the previous volumes on 
iron, this extensive treatment of the consti 
tution and properties of ferromagnetic elements 
and alloys also supplements the cobalt, nickel 
manganese, and chromium sections of — the 
series A large part is devoted to the oxide 
semiconductors 


HIGH-SPEED COMPUTING. By 8S. H. Hol 
lingdale Ihe Macmillan Company, 60° Fifth 
Ave New York II, N. ¥ 1959. 244 pages, 
44 by 8% inches, bound. $5. The subiect of 
computing is approached from the point of 
view of the user with particular emphasis 
on programming. Following an elementary 
introduction, two British computers, the Epsac 
and the Deuce, are considered in detail, and 
the problems of storage and 


logical desiga 
of computing circuits are discussed. The con 
cluding portion is concerned with applications 
in science and research Ihe Monte Carlo 
method, control of industrial processes by 
computers, and the machine translation of 
languages 


INFORMATION TRANSMISSION, MODI 
LATION, AND NOISE. By Mischa Schwartz 
McGraw-Hill Book Company, Inc 330 W 
{2nd St., New York 36, N. Y., 1959. 461 pages, 
6% by 91 inches, bound. $11 A unified 
approach to the modern information” trans 
mission system is provided in this text which 
emphasizes the two fundamental limitations 
to the transmission of information: nonzero 
time response of finite bandwidth and noise 
The significance of these two limitations is 
explored by means of a representative group 
of modulation systems. The topics covered in 
clude transmission through electric networks, 
modulation, periodic sampling and _— pulse 
modulation, noise, a comparative analysis of 
information-transmission systems and the sta 
tistical methods used in analyzing an informa 
tion-transmission system 


INSTRUMENTATION IN SCIENTIFIC RE 
SEARCH. by K. 8. Lion. McGraw-Hill Book 
Company, Inc., 330 W. 42nd St., New York 36 

Y 1959 324 pages, 64% by 91 inches, 
bound. $9.50. This is a comparative study and 
analysis of electrical input transducers which 
stresses basic methods and systems used. Input 
transducers for mechanical, thermal, magnetic, 
and electrical quantities, as well as for optical 
and nuclear radiation are discussed. The phys 
ical mechanisms involved in the operation of 
each transducer are described, as are the 
quantitative relationships between input and 
output, and the range of application. The 
limitations, the errors, and the response to 
environmental influences are also considered 


LONENAUSTAUSCHER. Volume I. By F. 
Helfferich. Verlag Chemie GmbH, Weinheim, 
West Germany, 1959. 520 pages, 642 by 9% 
inches, bound. 48 DM. This first volume of 
a set of three on ion exchange covers the 
fundamentals: theory, structure and method 
of action, types of ion exchangers with their 
constitution and properties, ion exchange 
membranes and packing towers, behavior in 
nonaqueous and mixed solutions, special types 
of exchangers. The succeeding volumes will 
deal with specific applications. 


LECTURES IN THEORETICAL PHYSICS. 
Volume I. Edited by W. E. Brittin and L. G. 
Dunham. Interscience’ Publishers, Inc., 250 
Fifth Ave., New York 1, N. Y., 1959. 414 
pages, 6% by 9% inches, bound. $6. This 
volume contains lectures delivered at the 
Summer Institute for ‘Theoretical Physics held 
at the University of Colorado in 1958. The 
lectures deal with pair production and 
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bremsstrahlung in the field of an atom, theory 
of particles with zero rest-mass, strange parti- 
cles and their interactions, statistical-mechani- 
cal theory of irreversible processes, multiple 
production of mesons and a nonlocal theory 
of fields, and high-energy collision theory. 


THE MAGNETODYNAMICS OF CON- 
DUCTING FLUIDS. By Daniel Bershader 
Stanford University Press, Stanford, Calif., 
1959. 145 pages, 6% by 9% inches, bound. 
$4.50. Electromagnetic theory and fluid me 
chanics are combined from the continuum 
point of view in order to discuss the physical 
concepts and obtain results relating to the 
influence of magnetic fields on wave propaga 
tion, shock tube flows, subsonic and = super 
sonic nozzle flows, and viscuous boundary 
lavers. Although the studies are largely analy 
tical, some experimental results dealing with 
magnetohydrodynamic lift and with shock 
wave behavior have been added 


METALS FOR NUCLEAR REACTORS. By 
W. A. Maxwell. American Society for Metals, 
7301 Euclid Ave., Cleveland 3, Ohio, 1959. 
117 pages, 64% by 9% inches, bound. $8. This 
basic introduction to the principles of nuclear 
metallurgy discusses physical principles, typical 
design and materials problems, effects of 
radiation, corrosion by liquid metals and 
aqueous solutions, fabricating techniques for 
reactor components, and testing methods 


MODERN NETWORK ANALYSIS. By F. M 
Reza and S. Seely. McGraw-Hill Book Com 
pany, 330 W. 42nd St., New York 36, N. Y 
1959. 373 pages. 6% by 9% inches, bound 
$10. This intermediate text is divided into 
three parts dealing with the fundamentals of 
network analysis; its applications to two ports, 
filters, and transmission lines; and transient 
response and system functions. The general 
properties of networks are approached in 
terms of the complex variable s, and network 
topological concepts are introduced to provide 
a basis for the unique selection of independ 
ent variables. Considerable attention is given 
to the response of networks to singularity 
functions as well as to the more usual excita 
tion functions 


NOMOGRAPHY. By A. S. Lever Second 
edition. John Wilev & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., 1959. 296 pages, 
64% bv 9% inches, bound. $8.50. This text 
provides a working knowledge of the basic 
theory and construction of charts involving 
straight line seales, curved scales, and combi 
nations of the two. New chapters are presented 
on circular nomograms, projective transforma 
tions, and the relationship between concur 
rency and alignment nomograms. In addition 
there is a considerable expansion of the 
material included in the previous edition and 
a number of new problems and examples are 
introduced. An appendix includes 58 nomo 
grams from various scientific fields 


NUCLEAR PROPULSION AND ENGINEER 
ING FOR ENGINEERS. By D. G. Samaras 
Fechnical Chamber of Greece, Athens, Greece, 
1955. 701 pages, 7 by 9% inches, bound. Price 
not given. The principles of nuclear energy 
and their application to aircraft propulsion 
are presented. The author discusses radio 
activity associated with energy release, nuclear 
reactions as a source of energy release, neu- 
trons as triggers of nuclear energy release, 
energy release characteristics of fission, neu 
tron dynamics in propulsion reactors, steady 
operation of thermal neutron homogenous 
reaction and other type of reactors, unsteady 
reactor operation and control, and nuclear 
energy extraction and transformation. Since 
the use of materials and their modes of 
failure are important, the author included a 
considerable amount of information on high 
temperature materials, heat transfers, creep, 
thermal fatigue, corrosion, oxidation, and 
thermal shock. Although only unclassified or 
declassified data is used, much useful informa- 
tion is included. 


PRINCIPLES OF ANALOG COMPUTA- 
TION. By G. W. Smith and R. C. Wood. 
McGraw-Hill Book Company, Inc., 330 W. 
42nd St., New York 36, N. Y., 1959. 234 pages, 
6% by 9% inches, bound. $7.50. Designed 
for the user of analog computers, this volume 
presents those methods of analog computation 
which form the fundamental tools for the 
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analyst working in the field. With primary 
emphasis on the types of problems that can 
be solved, such topics are discussed as prob- 
lem planning and programming, simulation 
of linear systems, the use of diodes in analog 
computations, function relays, implicit-func- 
tion techniques, and arbitrary function gen 
erators. 


PROGRESS IN NUCLEAR ENERGY. 
(METALLURGY AND FUELS, VOLUME 2.) 
Edited by H. M. Finniston and J. P. Howe. 
Pergamon Press, 122 E. 55th St., New York 
22, N. Y., 1959. 653 pages, 6% by 9% inches, 
bound. $21. The volume is divided into two 
parts. Part one is an account of the metal- 
lurgical development of the various materials 
of specific interest to nuclear energy. In this 
section an attempt is made to report the 
experiences of various countries in respect to 
their development of particular fuel elements 
for a number of diverse reactor systems. Part 
two is concerned with solid-state physics and 
physical metallurgy. 


RECENT ADVANCES IN ATMOSPHERIC 
ELECTRICITY Edited by L. G. Smith. 
Pergamon Press, 122 E. 55th St., New York 
22, N. Y., 1959. 631 pages, 7/2 by 9% inches, 
bound. $17.50. Papers included in this volume 
constitute the proceedings of the Second Con- 
ference on Atmospheric Electricity, and deal 
with fair weather electricity, thunderstorm 
electricity, and the lightning discharge. Among 
the many aspects covered are recent progress 
in the electricity of the terrestrial atmosphere, 
in cloud physics, and weather modification. 


TWO-WAY RADIO. By A. H. Lytel. McGraw- 
Hill Book Company, Inc., 330 W. 42nd St., 
New York 36, N. Y., 1959. 291 pages, 6% by 
91 inches, bound. $9.50. This book is an 
introduction to the theory and practice of 
voice-modulated radio communications cover- 
ing both mobile and base-station radio trans- 
nitters and receivers as well as their related 
test equipment. Both AM and FM transmitters 
and receivers are covered as are antennas, 
selective calling methods, power supplies, 
installation, and servicing. Newer types of AM 
such as single side band, suppressed carrier 
louble side band, and synchronous AM are 
ilso described 


VACUUM VALVES IN PULSE TECH- 
NIQUES. By P. A. Neeteson. Second edition 
The Macmillan Company, 60 Fifth Ave., New 
York II, N. Y., 1959. 195 pages, 6% by 9 
inches, bound $5.50. This presents methods 
used for determining the behavior of a net 
work in which electron tubes are used as 
switches. After an introductory section on the 
opening and closing of switches in networks 
and on the principles of operational calculus, 
a thorough treatment of the vacuum tube as 
a switch is given. Then follows a discussion 
of multivibrators, specifically bistable, mono 
stable, and astable vibrators. In this edition 
a new chapter on several types of blocking 
oscillators is included 


TECHNICAL LITERATURE 


The tollowing recently issued technical litera- 
ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed 
to the issuers 


STATISTICAI SURVEY—GENERATING 
CO-OPERATIVES AND MUNICIPALITIES 
(TID-8509). Published by the Atomic Energy 
Commission, this survey is available from the 
Office of Technical Services (OTS), Department 
of Commerce, Washington 25, D.C., for $1.25 
This is an assessment of the feasibility of low- 
level power generation through the use of 
certain types of small-sized nuclear reactors 
It includes data obtained through a question 
naire sent to more than 217 co-operative and 
publicly owned electric power organizations 
having generating capacities of 500 kw. or 
over, Other publications relating to the low- 
level power generation study, which are avail- 
able from the OTS, are: TID-8508, Task 
Force Evaluation Report—Small-Sized Nuclear 
Power Plant Program, price $1.75; TID-8510- 
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library Services 


ENGINEERING Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be bor- 
rowed by mail by AIEE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
item in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 W. 39 St.. New 
York 18, N. Y. 











A, A Brief Summary of Boiling Water Reac- 
tors in the 5- to 40-EMW Range, price $2.75; 
PID-8511, Small-Sized Organic Moderated Re- 
actors, price $1.25; “TID-8512, 20,000-KW Or- 
ganic Moderated Power Plant, price $2.75; 
PID-8514, Survey of PWR Power Plants, 10 
to 30-EMW Size, price $4. 


EIA STANDARDS. Copies of the following 
Electronic Industries Association (EIA) stand- 
ards may be obtained through the EIA Engi- 
neering Dept., 11 W. 42nd St., New York 36, 
N.Y. Land Mobile Communication FM and 
PM Transmitters, RS-152-A, price 80¢ a copy; 
Television Picture Area—35-mm and 16-mm 
Motion-Picture Film, RS-226, price 25¢ a 
copy; One-Inch Perforated Paper Tape, RS- 
227, price 25¢ a copy; Fixed, Tantalum Elec- 
trolytic Capacitors (Polarized), RS-228, price 
$1.65 a copy. 


ASA STANDARD. A new standard, called 
Standard Method of Measurement of Televi 
sion Luminance Signal Levels, C6.3-1959, 
has been approved as an American Standard 
and published by the American Standards As 
sociation (ASA). It describes methods of 
measuring the significant amplitude levels of 
a monochrome or color television signal, either 
composite or noncomposite. It consists prima- 
rily of a change in the response characteristics 
of the oscilloscopes to insure adequate sup- 
pression of the color subcarrier. It is also 
identified as an Institute of Radio Engineers 
(IRE) standard, 58 IRE 23, SI, replacing Part 
1 of standard 50 IRE 23, SI. It is available 
at 60¢ a copy from the ASA, Dept. PR 108, 
70 E. 45th St., New York 17, N.Y 


THE SERVO ENGINEER'S HANDBOOK 
This 128-page illustrated text book is the first 
book devoted to servo components specifically 
and meets the need for a guide to the ap 
plication of servomechanisms. The handbook 
deals with the individual components—how to 
use them, not how to make them. Although 
the basic theory is presented, the over-all 
treatment is practical rather than classical 
There are 61 diagrams, schematics, graphs, 
and 65 major equations. The book contains 
eight chapters: Introduction to Servomecha 
nisms: Servo Motors; Rate Generators; Syn 
chros; Gear Trains; Servo Amplifiers: Servo 
System Engineering; Environmental Testing. 
It is available from Daystrom Transicoil, Di 
vision of Daystrom, Inc., Montgomery County, 
Pa. The price is $53. 


NATIONAL ELECTRICAL CODE 1959 
Edition. The following new and revised Na- 
tional Electrical Manufacturers Association 
(NEMA) Standard publications are available: 
AB 1-1959 Molded Case Circuit Breakers (40¢ 
per copy); BC 1-1959 Bituminized-Fibre Con 
duits and Fittings (40¢ per copy); CPI1-1959 
Shunt Capacitors (50¢ per copy); DC 4-1959 
Dial Arrangement of Warm Air Limit and 
Fan Controls (20¢ per copy); DC 5-1959 Sur 
face-Type Electric Water Heater Controls (20¢ 
per copy) DC 6-1959 Nameplate Information, 
Ampere Ratings, Voltage Rating and Load 
Characteristics (20¢ per copy); FU 1-1959 Low 
Voltage Cartridge Fuses (70¢ per copy); HE 
2-1959 Electric House Heating Equipment 
(30¢ per copy); HV 1-1959 Summary of Char 
acteristics of Apparatus Insulators (25¢ per 
copy); SM 10-1959 Piping Systems for Turbine 
Generator Units ($2 per copy). Howard Mich- 
ener of the NEMA staff has prepared an 
Analysis of the changes which have been ap- 
proved since 1956. Price is 50¢ each. Copies 
of the Analysis as well as Standards are avail- 
able from National Electrical Manufacturers 


Of Current Interest 


Association, 155 E. 44th St., New York 17, 
N.Y. 


IEC STANDARDS. Three new chapters to 
the International Electrotechnical Commission 
(IEC) Specification for Alternating-Current 
Circuit Breakers (56-4) have been added to 
the previous sections (56-1, 56-1-A, 56-2, 56-3) 
and made available at $4.80 a copy from 
American Standards Association, Department 
PR, 70 E. 45 St., New York 17, N.Y. The 
specification applies to circuit breakers for 
frequencies in the range 25 to 60 Hz (cps), 
intended for use in systems of voltage above 
1,000 volts in normal service conditions. The 
chapters contain the following: Chapter III: 
Rules for Strength of Insulation—general, 
definitions, rules for rating, tests, appendix; 
Chapter IV: Rules for the Selection of Cir 
cuit Breakers for Service—general, selection of 
ratings for normal service conditions, selection 
of ratings for fault conditions, information 
to be given with inquiries, tenders and orders, 
appendix; Chapter V: Rules for the Erection 
and Maintenance of Circuit Breakers in Serv 
ice—general, erection and maintenance. 


GUIDE FOR LOADING DRY-TYPE DIS 
FRIBUTION AND POWER TRANSFORM- 
ERS, C57.96. This guide, published by the 
American Standards Association as an ap 
pendix to the (C57.12 series of American 
Standards for Power and Distribution Trans 
formers, can be obtained at $1.35 from the 
American Standards Association, Dept. PR 107, 
70 E. 45th St., New York 17, N.Y. The guide 
contains requirements, terminology, and test 
codes used by electric light and power com 
panies and manufacturers of transformers; it 
covers general recommendations for the load 
ing of dry-type distribution and power trans 
formers that have insulation systems to 150 
and 220 C maximum hottest-spot operating 
temperatures. Sections included cover basic 
loading conditions for normal life expectancy; 
loading of transformers with moderate sacrifice 
of life expectancy: loading of transformers 
having a nominal rating; supplemental cool 
ing; basis for calculations of temperatures, 
loss of life, and loads; and protective devices 


DIGEST OF LITERATURE ON DIELEC 
rRICS, Vol. 22. Published by the Conference 
on Electrical Insulation, National Academy of 
Sciences-National Research Council, this vol 
ume covers material dealing with the funda 
mental and applied aspects of dielectrics and 
dielectrical phenomena published in United 
States and foreign literature during 1958. It 
includes the following chapters: Instrumenta 
tion and Measurements, Table of Dielectric 
Constants, Dipole Moments and Dielectric 
Relaxation Times, Molecular and Ionic Inter- 
actions in Dielectrics, Conduction Phenomena 
in Solid Dielectrics, The Breakdown of Di 
electrics, Ferroelectric and Piezoelectric Mate 
rials, Ferromagnetic Materials, Rubber and 
Plastic Insulation, Insulating Films, Insulating 
Liquids and Their Applications, Ceramic In 
sulation, Engineering Applications. The vol 
ume may be ordered from Printing and Pub 
lishing Office, National Academy of Sciences- 
National Research Council 2101 Constitution 
Avenue, N.W., Washington 25, D.C., for $5 
A limited supply of back volumes are available 
for the same price 


COMMUNICATIONS ELECTRONICS 
FERMINOLOGY. This book, Air Force Man 
ual 100-39 was compiled at Maxwell Air Force 
Base by Air University’s Research Studies In 
stitute. The volume provides complete cross 
references, as well as listings of terms, nick 
names, designations, abbreviations, and defi 
nitions used in military and civilian commu 
nications and electronics, including the field 
of astronautics. The book is available through 
the Government Printing Office, Washington, 
D.C 


RUSSIAN TECHNICAL JOURNALS. The 
1959 issues of English editions of four leading 
Russian journals have been translated and 
published by the Instrument Society of Amer 
ica (ISA). These include four important Soviet 
journals: Measurement Techniques, Instru 
ments and Experimental Techniques, Automa 
tion and Remote Control, and Industrial 
Laboratory. Both 1958 and 1959 issues are 
available for annual subscription rates rang 
ing from $20 to $35. For additional informa 
tion write ISA, 313 Sixth Avenue, Pittsburgh 
22, Pa 


117 





Annual Index 


to 


ELECTRICAL ENGINEERING 


for 


Volume 78, 1959 


This section contains complete multientry indexes covering the contents of Elec- 
trical Engineering tor the calendar year 1959. It includes all special articles and 
authors, all news items, and all items published in Electrical Engineering on 
AIEE technical program papers, whether they appear in the form of a digest, 
essentially full text, or full text. The technical program papers are indexed also 
by both tithe and author. 


With further reference to technical program papers, if a Digest appears, it will 
be listed as (Digest of 59-000). If the essentially full text or the full text appears, 
it will be listed simply as (59-000). 


The contents are arranged according to Subject and Author Index listing arti- 
cles and authors; News Index listing all items that appeared in Institute Ac- 
tivities, Of Current Interest, and Electrical Engineering Education sections, 
with a Biographical Index of personal and obituary items on AIEE members. 
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Abstracts of AIEE Technical Papers 
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electric Generator Design Considerations. 
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Test Loads. Dallas. (Digest of 58-841) 
‘ 219 
Allentown-Bethlehem, Pa., City-Wide Personal 
Signaling at. Kraus. (58-813) 49-52 
Alternators and Transformers, Effect of Oper- 
ating Frequency on the Weight and Other 
Characteristics of Missile lurkington 
(Digest of 58-772) 805 
Aluminum and Its Future in Power Trans 
formers. Orr. (Digest of 58-881) ee) | 
Aluminum-Copper Joints, Effects of Elevated 
Temperature on Flash-Welded. Dixon, 
Nelson. (59-1162) 1190-4 
AM Directional Antenna Systems, Improving 
Stability of. Brown .. 214-17 
Amplifier, Linear-Phase Transistor. Hirsch 
1184-9 
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Switched Transistors, Reversible Polarity 
D-C Power. Schmitz, Bernstein. (Digest of 
58-1177) .. oes Qee 
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Part IT ... . 753-8 
Analysis of Magnetic Amplifiers. Johannessen 
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Skooglund, Hileman. (Digest of 58-784) 
295 
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Known Ice Melting Methods, More. 
Ekstrom (Digest of 58-1156) ... ..319 
Antenna Systems, Improving Stability of AM 
Directional. Brown . 214-17 
Apparatus and Systems, Developments in Dis- 
tribution. McLachlan re 596-603 
Apparatus, Progress in Power Monteith 569-80 
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(58-1166) j 
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—— Art, The Role of. Guillemin 
...459-61 
Applied "Science, Radioisotopes—A New Di- 
mension for. Barbour 423-34 
Approach to Training Telephone Engineers, A 
New. Burnett, Adams ..75-8 
Arc Silicon Smelting Furnace, Load Charac- 
teristics of a Submerged. Grant. (Digest 
of 58-1259) .. j 1159 
Arcs in Various Gases, Dynamic Response of 
Yoon, Spindle. (Digest of 58-1220) 911 
Artificial Voids In Insulation Under Internal 
Discharge, On the Behavior of Natural 
and. Reynolds. (Digest of 58-1186) ....831 
Assessing Delay Distortion Effects in Data Sys- 
tems. Fowler, Gibby. (Digest of 58-1240) 
. . 1085 
Atlantic Cable, The. Dibner 
Part I awa 892-8 
Part II 1014-19 
Part III ; 1106-11 
Automatic Control for Line Capacitors, Re- 
mote. Gordy, Ridenhour, Wasserman. (Di- 
gest of 58-868) 921 
Automation, Computers and. Harder 508-18 
Automation in the Soviet Union. (Panel Dis- 
cussion) .. 844-7 
Auxiliary Power for Eddystone Station. Adams 
(58-1107) 


Basic and Applied Engineering Research. Suits. 
a 415-22 

Basic Sciences, Advances in. Douglas: 
Part I. Fuel Cells . 906-10 
Battery Impedance—Farads, Milliohms, Micro- 
henries. Willihnganz, Rohner. (59-823) 
ae ; 922-5 
Bearing Failure, Development of Device to 
Protect Turbogenerators from Damage 
Because of Thrust. Bruce, Roberts, Byram. 
(Digest of 58-1151) ..... 1004 
Behavior of Natural and Artificial Voids in 
Insulation Under Internal Discharge, On 
the. Reynolds. (Digest of 58-1186) 831 
Bethlehem, Pa., City-Wide Personal Signaling 
at Allentown-. Kraus. (58-813) .. 49-52 
Board of Directors, Report of the 856-9 
Bode Diagram—An Approach to Regulating— 
System Stability Fundamentals, The. Koe- 
nig. (CP58-62) f 653-8 
Boiling Water Re actor, Operating Experience 
with the Vallecitos. Kornblith, Raymond 
‘ Pre 334-8 
Burial Wire, The Design and Manufacture of 
Direct. Robb, Roberts 1178-82 
Bus Design, A New Isolated-Phase. Rugg, 
Westermeyer. (Digest of 58-1313) . 1025 
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Cable, Design of Polyethylene-Insulated Multi- 
pair Telephone. Windeler. (59-783) . . 1030-3 
Cable Division Research Laboratories, Pirelli, 
Castellani anane Boxe 902-04 
Cable Interconnection between Great Britain 
and France, Submarine D-C. Cahen, 
Tellier . .664-71 
Cable Research Laboratory, New EHV. an 
ernell . 
Cable, The Atlantic. Dibner: 
Part a 
Part II .. 
Part Ill Pe 
Cables, An Investigation on ‘Elastic Sheath 
Pressure. Klein. (CP58-864) ........638-9 
Cables, Insulated Electric Power. Halperin. 
‘ nai 604-14 
Calculation of “Induction Motor Torque and 
Power. Middendorf. (Digest of 58-778) 
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Calvert, John F., Recipient of 1958 AIEE 
Medal in Electrical Engineering Educa- 
tion j 
Canada and England, The Outlook on Science 
in. Ballard 
(Canada) Telex in New York. Easterlin. 
59-37 -742-8 


Capacitors, Remote Automatic Control for 
Line. Gordy, Ridenhour, Wasserman. (Di- 
gest of 58-868) ; P el 

Cathode Ray Oscillograph, A Synchronous 
Switch for Use with the. Reitan ..749-51 

Characteristics of Twin Conductor Arrange- 
ments. Gross, Stensland. (Digest of 58-509) 
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Cc harges in ‘High- Voltage Phenomena, Measure- 

ment and Influence of Surface. Reynolds 
° ° : 1090-4 

Circuit Test Loads, Aircraft Switch and Relay 
Inductive. Dallas. (Digest of 58-841) ..219 

Circuit, The Ferroresonant. Kelly. (Digest of 
58-1168) . 891 

Circuit, Thermosiphon Flow in a Model 
Transformer Oil. Kunes. (Digest of 58-780) 
oN ; a 

City-Wide Personal Signaling at Allentown- 
Bethlehem, Pa. Kraus. (58-813) . 49-52 

Clearances at EHV's 230 Kv to 460/500 Kv, 
Rationalization of Electrical Bellaschi 

e 659-63 

Coal and Electric Power, The Future of. 
Corey 204-07 

Coils Based on Power Factor Measurements, 
Evaluation of the Internal Insulation of 
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Green 470-80 
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Mobile Record. Stewart. (59-8) 326-31 

Communications, Advances in. Romnes. .481-92 

Communications System, Integrated Mobile 
Microwave. Lowe. (Digest of 58-815). .632 

Communications, The Transformation of Elec- 
tronic. Engstrom , 462-70 
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Part I. (Digest of 58-26). Sonnemann, Lens- 
ner .134 
Part II. (Digest of 58-20). Rich, Calhoun 
: 135 

Part III. (Digest of 58-19). Lensner, Schwan- 
enflugel, Hinman 136 

Computer Control, The Outlook for. Stein. 
. ° ‘ 990-5 

Computer, Grid-Current Measurements with a 
D-C Analog. Cox 162-5 

Computer in the Design of Large Turbine 
Generators, Experience in Using a High 
Speed. Harrington, Larney (Digest of 58- 
1089) . 1005 

Computer, Power Transformer Design and 
Estimate Cost Program with an IBM 650 
Digital. MacKinnon. (Digest of 58-1095) 
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Computer Programs in Electric Utilities, Dig- 

ital. Long, Byerly, Rindt. (DP59-655) 
‘ 912-16 

Computers and Automation. Harder 508-18 

(Computers) Man's Most Versatile Machine 
Watson 500-08 

Computers, Russian Visit to U.S. Astrahan, 
Zaitzeft 1112-17 

Conditionally Stable System Subjected to a 
Sinusoidal Input, Instability in a Non- 
linear. Douce, King. (Digest of 58-1327) 
; rer ‘ ‘ 1078 

Conductor Arrangements, Characteristics of 
Twin. Gross, Stensland. (Digest of 58-509) 

‘ 297 

Configuration ‘for High Voltage Ring Bus 
Substation, Zig-Zag. Connelly, Gibbons. 
(Digest of 58-1008) ..147 

Control of Infrared Radiation. Barber. (Digest 
of 59-31) .. 1105 

Control Systems Based on an Approximation 
to a Third-Order System, Synthesis of 
Hausenbauer, Lago. (Digest of 58-797) 
aidan i 636 

Controlled Rectifier—Key to the Continuing 
Control Renaissance, The. Harnden. (Di- 
gest of 58-1234) . ‘acne 

Controlled Reversible Induction Motor Drives, 
Elements of Reactor. Leonhard. (Digest of 
58-1176) 905 

Converters, International " Standardization = 
Static Power. Morton . , : 633- 

Cooling Fins, Thermal Impedance of. Diebold, 
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Thrust Bearing Failure 
Development of Device to Protect Lurbo 
generators from. Bruce Robert Byram 
Digest of 58-1151) 1004 

Data System Considerations, SAGE. Enticknap 
Schuster Digest of 58-302 310 

Data Systems, Assessing Delay Distortion Ef 
fects in. Fowler, Gibb Digest of 58-124 

1085 

Data Lerminals, SAGI Sottel, Spack Digest 
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D-C Analog Computer, Grid-Current Measure 
ments with a. Cox 162-5 
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DC Power Amplifier Using Magnetic Ampli 
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Delay Distortion Effects in Data Systems, As 
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Design and Manufacture of Direct Burial 
Wire, The. Robb, Roberts 1178-82 
Design Discussion of Thermoelectric Genera 
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Design Features and Characteristics of Large 
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Development of Device to Protect 
generators from Damage Because of 
Thrust-Bearing Failure Bruce, Roberts 
Byram. (Digest of 58-1151) 1004 
Developments and Their Applications, Military 
Electronics. Quarles 435-48 
Developments in Distribution Apparatus and 
Systems. McLachlan 596-603 
Developments—-1958, Engineering 4-27 
Diagram—An Approach to Regulating System 
Stability Fundamentals, The Bode. Koenig 
(CP58-62 653-8 
(Dial Teleprinter) Lelex in New York. Easter- 
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uniform Fields. Berg, Works. (Digest of 
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Digital Computer Programs in Electric Utili 
ties. Long, Byerly, Rindt. (DP59-655) 
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Dimension for Applied Science, Radioisotopes, 
4 New. Barbour 425-34 
Diodes to Expanded-Scale Instruments, Apply 
ing. Zener, Corson. (Digest of 58-934). .343 
Directional Antenna Systems, Improving Sta 
bility of AM. Brown .. reer er i 5 | 
Disconnecting Switch Operation, Analytical 
Studies of Overvoltages Caused by. Gris 
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Discussion of Thermoelectric Generation, An 
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Dynamic Response of Arcs in Various Gases 
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Eddystone Station, Auxiliary Power for 
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Cab 0540000900050 66 ; ab 40 cen ee 


Earnings of Engineers—1956-58, Trends in 


sa re 184 

Earth “‘Rotates’’ Around Parked Plane by Use 
OE RIES 555 55 eadeie branes se 275 
Earth-to-Space “Ferry” ‘Designed to Carry As 
EE data en eben hinds dabeaceie 1234 


Economic Evaluation in Industry, Symposium 
on Applications of ....... ...704 
Education in the USSR, U. S. De legation Re 
ports on Engineering ........-..00+: 166 
Education, Soviet Visitors Discuss Engineering 
EP ee Pe ry ree .350 
EHV, Prominent AIEE Members Speak at 
Ground-Breaking Ceremonies for Project 


0: d2909 6206500 cos easoenersss .. .854 

EIC Publishes “Engineering Careers in Can 
OE vce tewns VesdKa ch enscetsignes 165 
Einstein's Theory is Experiment Confirmed 
er 196 


Election May Now Be Reinstated, Original 
re ern ee 1217 
Electric Automobile, Possibilities of 
Electric Motor, Cable Cars Powered by ..285 
Electric Motor Kit, Westinghouse Announces 
New aba ae Oe ONE Ys canes Reeves 172 


Electric Power for Memphis Area, Low-Cost 


Source of Tr 279 
Electrical Engineer in Industry, An: 
Berberich, L. J + . 79 
OS errr errata se ~ + 16S 
Fe: Bs ws atneccencnss crea eens . 243 
Electrical Enginee ring Education, Conference 


on " sake 
ELECTRICAL ENGINEERING 75th Anniver- 
sary Issue Available ........... 621 
Electrical Engineers Saluted on Celebration of 


FOU PAMVOIIIG | ois osc ct nvesascendis 761 
Electricity Without Using Steam Turbine, Di- 
Cet AON sccsvicsscecvisetiir 717 


Electron Emission from Silicon Carbide Dis- 
| TORE TT ETT re ee 1067 
Electron Tube Aid to Medical and Industrial 
Research, U Itrascope nn Ones .395 
Electronic “‘Chauffeurs” Are Possibility ¢ on To- 


morrow's Highways .....sc.csscceses 875 

Electronic Industries Association Reorganizes 

Engineering Department ............ 1124 

Electronic Monitor Gives Blood Pressure Read- 

ings ahd hme ew be kie Gace ees sae 1143 

Electronic Music Center, Grant Made _ for 
9°. 


Electronic Schematic Symbols, Wall Chart 
PRTG ME esc 5s in onen de tos os e908 
Electrostatic Recording Device Prints 3,000 
Wpm a Line at a Time ....... SR 


Emanueli, Luigi—Honorary Member of the 


DE. ve cGuadviee wees $72 
Engineering Soc ieties Personnel Service: 
Anmounces OCURCETS 2. onc cc nesses ....-694 


Engineering Building. (See United Engineer 
ing Center) 

Engineering Careers, TV Program Promotes .83 

Engineering Exhibit, Science Students View 


704 
Engineering Index Provides Summaries of En- 
gineering Publications ............. 1128 


Engineering Registration at Canadian Univer- 
oo 165 
Engineering Students Train in Europe this 
Deamenes, Us B.. .ocvcvsvesescessns 850 
Engineers’ Council for Professional 
Development: 
Bibliography of Electrical Engineering “4 


POCIS www ccc ccessrerevesesesees 
College Freshmen. Reply to ECPD iliiveae 
950 
Grants Accreditation to Welding Engineer 
ing Curriculum babe see oeenae os. aun 
Three New Brochures to Guide Young En 
SOMBOTE. nc vccccsceeecesndecesisvenses 703 

Engineers Joint Council: 

Ad Series Defines “Engineer” ........1055 
Executive Secretary neese to New Po- 
WO Ganesepen thneedess és00mee 
“Ts Engineering Study Being Discouraged?” 
BIC, REMOR 2c cscncesesecevevecens 864 
Issues 1958 Annual Report ............ 690 
Needles, E. R., Re-elected President for 
1959 ; bd MADRE EN Shee ae ee 
Presents Citation for Encouragement of 
ep Meee 253 
Reports on Consolidation Issue ........ 1122 
Reports on Earnings of Engineers ...... 355 
Reports on Income of Engineering Teachers 
, eTrCYS Sr OT . .765 
To Publish Newsletter on Activities . ..953 


To Sponsor U. 8. IAESTE Committee . .699 

Trends in Earnings of Engineers, 1956-58 

Send wenate .184 

Engineers’ Week, Sponsors Announced he 1959 

frre rt bine : .180 
Eta Kappa Nu: 

Honors ete Young Electrical En- 


BORGER nov cccccncerdesenvecedosceseed 70 
Outstanding Young Enginee rs of 1959 are 
eee eee 1211 


Search Started for Outstanding Electrical 


Engineer wrevrir; Ti ee 698 
ae ~ this Summer, U. S. Engineering Stu- 
Gents Traim im ......ccccccsccccssees 850 
F 

Fellow Diplomas Presented (Photos): 
I, Bhs Us consesgehacs Mx anasi heed 766 
PERT, ARDREE, Fhe one sericnrdvetaress 264 
ORR Aer eat 184 
She A RR ee eee shbwaes 184 
OS Serer rr ere 1130 
Wagstaff, R. DS Pak sake Ree es occeee cme 
ee Re eer er re 1130 


Fellowships (See Awards) 
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Ferroelectric Domains, Powder Pattern Tech- 
nique Shows .. ventana une 402 
“Ferry” Designed to Carry ‘Astronauts, Earth- 
to-Space . 
Fiber Glass Manuf: acture, 3,000 Years of ..407 
Fishhook, Engineers Catch Missiles in Opera- 
BR oe er 1065 
7 Unit Developed, Intense Light for Aer- 
: ..719 


al 
Flight Training for the ‘Jet: Space Age ",. 879 
Floating Power Plant Coated with Plastic In- 
sulation 
Flying Laboratory Transmits Physiological In- 
formation, Orbiting : P 
Focusing System Developed, Automatic Elec- 
tronic Ri ea eehe chia et yeeen ame 9! 
(Ford Motor Co.) Hurricane Road Simulates 
All Types of Weather and Road Condi- 
ME. «fio oes cineudade tse meies onan 276 
French Firm, Seismic ‘Recorder wsiibes. ce by 
ok 1069 
Fuel Cell Provides Electric Power, ‘Gaseous . 195 
Fuel Cells Used to Power Experimental Trac- 


tor ° : cee eerrerseveseeseeee 1239 
Furnace Lined with Lightweight Insulation, 
Gantry Type Hardening ............ 873 


G 


Gas Turbine Is Complete 
Peaking 
General and District Meetings, 


Generating Station, 
Schedule of 
General Electric Company: 
Better Light Sources Probed in New — 
Research Center 18 
Hurricane Road Simulates All Types of 
Weather and Road Conditions ....... 2 
Ideal Lighing for General Office Areas . .283 
Prominent AIEE Members Speak at Ground- 
Breaking Ceremonies for Project EHV.854 
Study of Lightning Effects ... 
Transulcent Ceramic Displays High Degree 
of Strength, Heat Resistance 141 
X-Ray Image Intensification System ....118 
(General Motors Corp.) Diesel-Electric Units 
for Reserve Power Plants 
(General Motors) Electronic ‘‘Chauffeurs’’ Are 
Possibility on Tomorrow's Highways .875 
Generating Plant Efficiency, Insulation Vital 
Bers ree Cree er rah 969 
Global Computer Conference, U.S. Computer 


Fechnology Leads in Program for ...683 
Globe Comm-II Held in St. Petersburg, Fla., 
GOIN ono s cds eoccss cusses dh teas 2 
Graphite as Textile Has Many Electrical -_ 
plications .......cescscccevvcccevecs 78 


“Handwriter Reader’’ Has a 10-Word Vocabu- 
 EETOT EEE eT re ee 1241 
(Heart Research) Missile-Type Magnetic —— 

Used in Detection of Disease ........ 
“Heart”, Television Cameras Expose Pid id 
nah’ s Nuclear .. 
Helicopter Transportable ¢ Lommunications “a 

, TT eee rey eee 
High-Voltage Demonstrations, AIEE EEF on 
GU... ia nachos viamsees 764 
Highways, Electronic ‘‘Chauffeurs’’ Are Possi- 
Dility G6. TOmerrew’s isos s skicseas< 875 
Home Solar Power Fed into Power Lines . .876 
Hormone Traced Throughout Plant System, 
280 


EUIONUE ncasc céntdbebunetveanece 
Hurricane Road Simulates All Types of 

Weather and Road Conditions ......276 
Hydroelectric Dam and Generator Kit for 

Schools ..... ‘KbbR OOK Ss 566s) bERE Se REED 82 


Ice More than 800 Years Old, Scientists ae 

Pee ee RODE AEE 405 
ICIP, Report on U.S. Contributions to ....176 
Illinois Institute of Technology: 


New Computer for IIT Campus ...... 171 
Index Provides Summaries o a 
Publications .....cccccceccccseceses 1128 
Index to Electrical Engineering for Volume 

705 BOOB. 0 cr carves segveccveenss (Jan. EE) 
Indicator Gives Pilot ‘Skyway Signs’, Situa- 
OR cas sv cndbuis Son bon Ses bys Cameos 874 
Industrial Research, Ultrascope Electron Tube 
Aid to Medical and ......scceee 000 OOO 





Industry-Owned Research Reactor, Atoms for 
Living Stressed in 718 
Institute of Aeronautical Sciences Names Edi- 
tor ‘ , 117 
Instrument Traces Record of Solar Radiation 
a “63.82 119 
Instrumentation for Study of Van Allen Radi- 
ation Belt eye, 
Insulation, Floating Power Plant Coated with 
Plastic ... 1064 
Insulation, Gantry Type Hardening Furnace 
Lined with Lightweight ... 873 
Insulation Vital in Steam Generating Plant 
Efficiency due 969 
Intercommunication System Humanizes Tele- 
phonic Contact ae) 
International Federation of Automatic Con- 
trol Congress, Schedule Set for Papers for 
: 101 

International ‘Geophysical Year: 
IGY and Space Flight Information 113 
Iodine Cycle Used to Eliminate Lamp Black- 
ening ‘ eaeene curs 1067 
Ion Beam Energy for Nuclear Research, Tan- 
dem Electrostatic Accelerators Increase 
é scudeuataten 397 
lowa State College, Summer Institutes at 72 
Isolated-Phase Bus System Completed at Moses 
Powerdam 785 
Italian Site, Offshore Oil-Well Drilling Plat- 
form Towed to a 872 


J 


Japanese Engineering Society, AIEE Past 
President Sorensen Honored by . .684 
Jet-Age Traffic Control, Microwave Device 
Seen as Boon to ... 968 
Jet-Space Age, Flight Training for the 879 
(Johns Manville) Electronic Control of Coat- 
ing and Combining Unit ...........401 


Kitt Peak Observatory, Giant Telescope Mir- 
ror Blank Sent to . 1236 


Korean Mass Communications, leleprinter 
Speeds 


Laboratory Transmits Physiological Informa- 
tion, Orbiting Flying Tr 784 
Lamp Blackening, Iodine Cycle Used to 
Eliminate .. ‘ ‘ 1067 
Lamp Research Center, Better Light Sources 
Probed in New 
Larynx Devices, Further Improvements Made 
in Artificial 876 
Lehigh Receives Grant for Research 706 
Lehigh University Receives $10,000 Bequest 
Length for Technical Papers Established by 
Publications Department, Maximum . .367 
Lens Panel Intercepts Radio Interference, 
Coated ..... ve .-f-.. 1239 
Light for Aerial Flash Unit edhe In- 
tense .. cede Oke 
Lighting for General Office Are as, Ideal .283 
Lightning Effects, GE Study of .... 878 
Lincoln Laboratory, Experimental High- 
Power Radar Designed by .. 351 
Literature, Engineering . ..120, 200, 289, 
410, 724, 790, 880, 977, 1070, 1149, 1243 
(Luncheon) Electrical Engineers Saluted on 
Celebration of 75th Anniversary ....761 


M 


Machining Tools, Automatic Control of ..713 
Magnet Aids Atomic Energy Program 1147 
“Magnetic Amplifiers’, Translation of Soviet 
Lata ‘ ; ooden 
Magnetic Tape Used in Detection of Disease, 
Missile-T ype ‘a .» 190 
Magnetohydrodynamics, Engineers to Confer 
SR 
Magnets in Synchrotron, Protons Guided by 
Pe ices bebe gaat 116 
Manpower to Nuclear Power ........ 116 
Man’s Reactions to Space Travel, Satellite Cap- 
sule and Tiny Instruments Will Test. 1062 
Manuscript Guide for the Authors of Trans- 
actions and Conference Papers 


Marquette University: 

Graduate Study Program in EEF ........81 
Mars, Star Tracker to be Used in Study of .191 
Massachusetts Institute of Technology: 

Automatic Control of Machining Tools .713 
Materials we Analysis, Midwest Work 

Course on .. ore 
Medals Announced, Two New AIEE 


Medals (See Awards) 
Medical and Industrial Research, Ultrascope 
Electron Tube Aid to 
Medical Electronic System Measures Physio- 
logical Data , 
Medical Electronics International Organiza 
116 


tion .. 
“Meet the Engineers”, Re-entry Vehicles Dis- 
cussed on Program .. 952 
Meetings, AIEE Future : 175, 249, 359, 
619, 685, 764, 851, 935, ‘1041, 1125, 1209 


MEETINGS, DIRECTORS: 
AIEE Board of Directors, New York, N.Y., 
February 6, 1959 367 
AIEE Board of Directors, Seattle, Wash., 
June 26, 1959 940 
AIEE Board of Directors, Chicago, Ill., Oc- 
tober 16, 1959 .. ; adn 1216 


MEETINGS, DISTRICT: 

East Central, Akron, Ohio, April 22-24, 1959: 
Attendance Over 550 762 
Firestone Tire and Rubber Co., Automatic 

Curing and Conveying of Tires at. 
(Photo) 178 
Ohio Edison's 345-Kv Test Line. (Photo) 
258 
Theme Will Be ‘Electricity—Major Tool of 
Industry” 258 
To Be Held in Akron—Program Listed .356 
Empire District, Syracuse, N.Y., April 29-May 
1, 1959: 
Attendance Approximately 440 760 
Milliken Station of New York State Electric 
and Gas Corp. (Photo) 361 
“‘New Horizons in Power and Industry” Dis- 
cussed : 760 
Niagara- Mohawk Power Corp. Porter Sub- 
station (Photo) 2°67 
Plans Announced 267 
Student Paper Contest Winners at Meeting. 
(Photo) ; 760 
To Be Held in Syracuse—Program Listed 
— 360 
To Be Held—Theme is “New Horizons in 
Power and Industry” 176 
Middle Eastern, Baltimore, Md., May 19-21, 
1959: 
Attendance Totalled 636 .......... 848 
General Committee (Photo) : 257 
Photographs of Speakers and Committee 
Chairmen 849 
Presents Program of 30 Technical Sessions 
ert 848 
To Be Held—Program Listed 615 
To Feature Papers From Foreign Nations 
are 386 
Southeast and South Central (Joint), Atlanta, 
Ga., April 8-10, 1959 
Aerial View of Downtown Atlanta. (Photo) 
viv eney ‘ 173 
Atlanta, Ga., Will be Host 247 
Attendance Exceeds 550 - 681 
Committee Members Planning Meeting. 
(Photo) , 97 
Computer Registration Techniques to 
Featured at District Meeting ... 251 
Lockheed Aircraft Plant, en Trip to 
(Photo) .... ines . 248 
Owens-Illinois Container Plant. (Photo) .250 
Plans Announced for Joint Meeting 173 
Program, Tentative .. 250 
Student Prize Paper Winners (Photos) . .681 


MEETINGS, GENERAL: 
Fall General Meeting (Cancelled) 1958 
Papers Which Were Planned for the Meet- 
ing, A Listing of . -94 
Fall General Meeting, Chicago, IIl., October 
11-16, 1959: 
Aerial View of Chicago (Photo) ... 1039 
Attendance Totalled 1900 Members and 
Guests -1212 
Chicago Making Plans for Meeting to be 
Held October 11-16 .»- 068 
Chicago Will Be Host . 1039 
Eta Kappa Nu Luncheon .... 1213 
Forum of Technical Committee Chairmen 
To Be Held ...... 947 
General Committee (Photo) | 
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High Voltage Laboratory of Hubbard and 
Company (Photo) 

Inspection Trip To Experimental Boiling 

Water Reactor at Argonne National Lab 

947 

LaGrange Plant of General Motors (Photo) 


Meeting ‘Scheduled -947 

North Western Railroad “Bi- level” * Coaches. 
(Photo) . .1042 

Operational Problems Considered at Forum 
of Technical Committee Chairmen . .1218 
Photo of Freighter Manchester Explorer. 1042 

Program, Tentative Technical .......1043 

Underwriters’ Laboratories Enclosed Switch. 
( Photo) 

Summer and Pacific General Meeting and 
Air Transportation Conference, Seattle, 
Wash., June 21-26, 1959 

Annual Meeting To Be Held June 22 
; 620, 680 

Attendance Over 2000 932 
Boeing's Flight Line. (Photo) 265 
Diablo Powerhouse. (Photo) 680 
Forum of Technical Committee Chairmen 
941 

General Committee (Photo) 265 
Hickernell, L. F. Pins Badge on J]. H. Foote 
(Photo) 932 
Papers Presented at the Summer and Paci- 
fic Meeting 942 
Photographs of Members at Summer Meet- 
ing. 936, 937 
Plans Announced 384 
Seattle Citv Light's 360,000 Kw Ross Power- 
house. (Photo) 384 
Seattle Welcomes Summer Meeting 678 
Seattle’s Famed Floating Bridge hater 
Se% 679 

Seattle is Host idence 
Section Delegates Meet 937 
Solar-Powered Thermoelectric Generator 
(Photo) : : .. 933 
To Be Held in Seattle 620 

Winter General Meeting, New York, N.Y., 
February 1-6, 1959: 

Abilities, Inc., Inspection Trip to. (Photo) 
85 


Attendance Totalled 6,545 ; 363 
Eta Kappa Nu Honors Outst: anding Young 
Electrical Engineers 370 
Forum of Technical Committee ‘Chairmen 
Discusses AIEE Operational Procedures 
369 
Members, Photographs of ; 364 
New York Times, Inspection Trip to. 
(Photo) 86 
Papers Presented at the 1959 Winter Meet- 
ing 374 
Section Representatives and Member Gifts 
Chairmen Meet in N.Y. . é 368 
Technical Program Scheduled, Largest ..84 
Winter Meeting in N.Y. Sets New Attend- 
ance Record a aaraale 363 
Winter General Meeting, New York, N.Y. 
January 31-February 5, 1960: 
Arrangements Made, Detailed 1210 
Call for Papers 956 
Meetings of Other Societies, Future ..111, 189, 
276, 397, 715, 783, 875, 971, 1063, 1141, 1233 
Meetings, Schedule of AIEE General and Dis- 
trict. (Chart) ee 89 
Member is Guest on “Science Calling”, = 


Members of AIEE, Attention—Original a 
of Election May Now Be Reinstated .1217 
Membership Certifications Available to All 
Grades, Attractive Emplaqued 99 
Membership Directory Now Available Only to 
AIEE Members—Price $5, 1959-60 1054 
Memorial Loan Fund, Joseph G. Tarboux .705 
Memory Unit at U.S. Exhibition in Moscow, 
Electronic 975 
Memphis Area, Low-Cost Source of Electric 
Power for .. ‘ .++--279 
Meter-Relays Use CR Design Principle ...974 
Mice, Biomedical System Gives Data on Space 
P : .976 

Microform, Scientific Journal Experiments 
WH. nace ‘ : ‘el 400 
Microwave Device Seen as Boon to Jet-Age 
Traffic Control ‘ =? sn 
Midwest Symposium on Circuit Theory 246 
Midwest Work Course on Materials Handling 
Analysis ata 166 
Migration Seen by ‘Proadaant Scientists, Fu- 
ture Space .... : 406 
Millimeter Waves, Symposium GB... 104 
Miniature Television System Developed . .787 





Missite and Satellite News Items 189 
Missile Firing, Computer with Special Gen 
erator for Accurate 400 
Missile-Like Controls, B-58 Guided by 117 
Missile Instruments, Urethane Foam Protects 
: . - 282 
Missile, Supersonic Air-to-Air Defense Feature 
# Sparrow IIL Guided : 
Missile-Type Magnetic Tape Used in 
tion of Disease 
Missiles in Operation Fishhook, ’ Engineers 
Catch 1065 
Missiles Launched from Railroad Cars 1143 
Missouri School of Mines and Metallurgy 
Dedicates New Million-Dollar Building 
1223 
Mobile Lounges Washington Airport To 
Use 879 
“Mobot" Works in Deadly Areas 
Moscow, Electronic Memory Unit at U.S. Ex- 
hibition in 975 
Moses Powerdam, Isolated-Phase Bus System 
Completed at 785 
Multibeam Radar System Supplies Data at 
Longer Ranges Sere Mia 973 
Museum of Its Kind Explains the Atom in 
Layman’s Terms, Only American 781 
Music Center, Grant Made for Electronic .244 


N 


(National Academy of Sciences) Aid to Stimu- 
late Science Study Shown 168 
National Bureau of Standards: 
Distribution of Radioisotope Standards .117 
Electroluminescence from Barium Titanate 
120 
New Standards for Measuring C. andlepower 
; 1069 
Packaged Switching Circuits Prepare Data 
for Computer Input nau 1238 
National Electronics Conference: 
Announces October 12-14 for 1959 Sessions 
; 773 
15th Annual Conference to Have 28 Tech- 
nical Sessions, 260 Exhibits 1048 
Joint Registration AIEE Fall Meeting and 
NEC ; pane he 
Officers Announced 258 
Program, Tentative <a 1048 
National Engineers’ Week, Sponsors Announced 
for 1959 yp eubee 180 
National Science Foundation: 
Better Access to Scientific Information 196 
Invites Proposals for Summer Institutes in 
1960 ; mPa: 878 
NSF Announcement ... sw 
Program for Dissemination of Science In 
formation Approved 719 
National Society of Professional Engineers: 
Maximum Per Diem Set for Federal Con- 
sultants 721 
NSPE Questionnaire, Board of Directors An 
nounces Results of 177 
Navy, Air-Conditioned Suit Being Developed 
for . 
New York State Privately Owned Reactor, 
First warms 281 
New York University: 
Courses in Electronic Technology ......170 
Report Available on Engineering Research 
. 168 
Nominating Committee Will Meet February 
2, 1959 178 
Nominees for Institute Offices, Report of .384 
(North Carolina State College) Southern Re- 
gional Graduate Summer Session in Sta 
tistics . 243 
Northeastern University Marks Engineering 
Anniversary rr .. 168 
Northern Lights Are Subject of Research .787 
Notre Dame Students Present epneos to AIEE 
Section Sahin 705 
Nuclear Congress (1959 
Devoted to do a Uses of the Atom— 
Attendance Over 3000 688 
“For Mankind's Progress’’ Will Be Theme 
of 1959 Congress to be Held ane 5-10 in 
Cleveland ee 
Program, Tentative 255 
Nuclear Energy Directly, Plasma Thermocou 
ple Converts are 
Nuclear Instrumentation, ASA Sectional Com- 
mittee N3 on 
Nuclear Power, Manpower to 
Nuclear-Powered Surface Ship .........1068 
Nuclear Propelled Space Platform Study 722 
Nuclear Training Reactor for University of 
Kansas 


O 


Oak Ridge: , 
ORINS Issues Directory of Research Op- 

portunities 79 

Officers, Departments, 
1959-60, ATEE 

Officers for 1960 Election, Committee to Nomi- 
nate ‘os sae 

Offices, Report of Nominees for Institute .384 

Offshore Oil-Well Drilling Platform Towed to 
Italian Site 7 872 

(Ohio Brass) AIEE Members See High- Voltage 
Demonstrations : ‘iow 

Oil-Well Drilling Platform: Towed ‘to Italian 
Site, Offshore rer: 

(Optical) Automatic Electronic Focusing Sys- 
tem Developed 195 

Orbiting Flying Laboratory Transmits Physi- 
ological Information 784 


P 


Professors Win District 
° . 183 

Papers and Articles, Requirements for Au- 
thors and Publication Rights for AIEE 

«+ 858 


Paper Competition, 


Papers Established by Publications Depart- 
ment, Maximum Length for .........367 
Paving Process Uses By-Product of Power 
Plant ; 
Peltier Cooling Effect, Applications of ..408 
Physiological Data, Medical Electronic System 
Measures 
Physiological Information, 
Laboratory Transmits 
Pictorial Review: 
Automotive Design Uses Aircraft Methods. 160 
International Geophysical Year Activities 
Continue 
Magnetic Memory Element 
limicrosecond Switching Prev s 
Plasma Thermocouple Converts Energy 
rectly ‘ rrr ae pate ale 
Platform Study, Nuclear Propelled Space .722 
Platform Towed to Italian Site, Offshore Oil- 
Well Drilling 
Plotter for Satellite and Missile Programs, Ad- 
vanced Digital 
Polaris Switchboard for George Washington 
1142 


——- i 


Polish Association of Electrical Engineers Cel- 
ebrate 40th Anniversary 95 
“Polynya Project” 
Season .. 
Polytechnic Institute of ‘Brooklyn: 
Symposium on Millimeter Waves 
Powder Pattern Technique Shows Ferroelec- 
tric Domains ca 402 
Power Plant, Aluminum Widely Used in 
Constructing ‘ eee 194 
Power Plant Coated with Plastic ‘Insulation, 
Floating ; 1064 
Power Plant, eae nentenenenene Electric 
= vial - tan 
Power Plant Instrumentation and. ‘Automatic 
Operation cara 958 
Power Plants, Engineers See Slides of Russian 


Extends Arctic Shi pping 


Power Station is Built Underground 
Preprint Prices 
.96, 253, 358, 617, 867, 943, 1047, 

Preprint Prices Increased 

Press, ‘Tape-Controlled Turret Punch 

Printing Process Employs Copper-Bearing 
Paste, Screen ) 

Privately Owned Reactor, First New 
State 

Processor to Aid Engineering. Students, Auto- 
matic Check ; +0 B08 

Project EHV, Prominent AIEE Members Speak 
at Ground-Breaking Ceremonies for .854 

Protons Guided by Magnets in Synchrotron 

116 

Publication ‘Rights for AIEE Papers and _ 
cles, Requirements for Authors and . .853 

Pushbutton Operated Streamlined “Add-On” 
lelephone 404 

“Pushbutton World:"” Thoughts and Develop- 
ments .. 

Pyrocerma—from Radome to Range 


Q 


(Quartz Crvstals) From Rocks to Rockets and 
Communication . 
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Questionnaire, Board of Directors Announces 
Results of NSPE 


Radar Designed by Lincoln Laboratory, Ex- 
perimental High-Power .... 10008 
Radar Detector Pinpoints Mortar- Fire Source 
194 
Radar Device, sw AMI—Tiny iskcaes COME 
Radar Echo-Return History, Venus Two-Way 
Contact Makes ~oeeee 
Radar System ‘ta 3009 Data at Longer Ranges, 
Multibeam .. 973 
Radar To Further the Exploration of Space, 
Giant ... 1066 
Radio Corporation ‘of “America: 
“Citizens Radio’ for Two-Way 
tion . 
Stereophonic Sound Broadcast in 


Radio Developed, "Sugar Cube ear 
Radioactivated Hormone Traced Throughout 
Plant Svstem he 280 
(Radioactivity) “Mobot” Works in 
Areas. 
Radioisotope Standards, ‘Distribution of 
(Radio-Phone"’) Citizen Radio for Two-Way 
Conversation ... . .284 
Radiophone Messages ‘Over 30 Channels, Re- 
transmission Station Handles 300 783 
Railroad Cars, Missiles Launched from 1143 
Reactor, Atoms for Living Stressed in Indus- 
try-Owned Research .... ys 
Reactor, First N.Y. State Privately Owned 
281 
Reactor Simulators Go to Two More Univer 
sities, M-H .... 172 
Reactor Vessel Pressure-Tested on Site 
Re-entry Vehicles Discussed on Program 
“Meet the oe 
— ators, Sandwich 


elastase, Attention “Members of ATEE Orig. 
inal Dates of Election May Now Be .1217 
Relays Use CR Design Principle, Meter- .974 
(Rensselaer) Electrical Engineering Education 
Conference Held at RPI and Union .1240 
Report of the Board of Directors 856-9 
Requirements for Authors and Publication 
Rights for AIEE Papers and Articles .853 
Rocket Kiwi-A, Nozzle for Nuclear .. 287 
(Russia) Sample Contents List from USSR Sci- 
entific and Engineering Journals . 100 
(Russia) Schedule Set for Papers for Interna- 
tional Control Congress 101 
(Russia) U.S. Delegation Reports on Engineer- 
ing Education in the USSR .........166 
Russian Power Plants, insane See Slides 
a . 180 
Rutgers Engineering Associates, Grant Made 


St. Louis Joint Council, New Officers we 
we 5. .. 95) 

Satellite and Missile Programs, Advanced Dig. 
ital Plotter for 

Satellite Capsule and Tiny Instruments Will 
Test Man’s Reactions to Space Travel 


Satellite News Items, Missile and es 189 
Savannah's Nuclear “Heart"’, Television Cam- 

eras Expose 
Schedules of AIEE General and District Meet- 
ings, and Technical Conferences ......763 
“Science Calling’, AIEE Member Is Guest on 
.178 


Science Information Approved, Program for 
Dissemination of Pe i 
Science Students View Engineering Exhibit 
. 704 

Science Study Shown, Aid to Stimulate 168 
Scientific Journal Experiments with Micro- 
form ... 400 
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PROCESS SAFETY NUCLEAR 
INSTRUMENTATION SYSTEM ‘INSTRUMENTATION 
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HAV UAL VEN HA 
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STROMBERG -CARLSON 
a oivision of GENERAL DYNAMICS 


1500 NORTH GOODMAN STREET + ROCHESTER 3, N. Y. 


A TALENT 
FOR 
MODULAR 
NUCLEAR 
CONTROL 
SYSTEMS 


Fault-isolation circuitry 
reduces reactor down time 
from hours to minutes 


Hours or even days of reactor 

down time to search for a control 
system malfunction can be reduced to 
minutes—with self-checking and 
fault-isolation circuitry built into 
Stromberg-Carlson transistorized 
nuclear control systems—checks 
reactor process instrumentation 

as well as nuclear channels. 


Highly skilled, specially trained 
technicians are not required for 
normal operation. Trouble is pin- 
pointed in seconds, and plug-in, 
interchangeable modules can then be 
replaced within minutes. 

Fail-safe operation achieved in 
Stromberg-Carlson nuclear control 
systems through proper use of 
reliable and safe solid-state circuits. 


Transistorized systems available for 
marine power plants, portable 
power installations, and commercial 
central power stations. 


Specifications upon request. 


Applications engineers, 
engineers and scientists 
with reactor instrument 
experience interested in 
joining this expanding 
program may contact our 
Manager of Technical 
Personnel. 

Visit us in the Statler 
Hotel, N. Y., at the 
A.1.E.E. Winter 
General Meeting. 
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New and Improved Products... 


Automatic Wire Cutter... 


Ihe 1B-/ automatic wire cutter was 
designed primarily for the smaller manu 
facturer who finds it too expensive or im 
practical to set up a larger machine for 
short run productions. The device will cut 
the most commonly used hookup wire and 
sleeving at the rate of 1,000 feet an hour 
by simply setting the dial for the length 
of wire desired from 214 to 25 inches and 
then setting the counter to the number 
00, Electronic 
Industries, 2624 Perliter St., N. Las Vegas, 
Nev 


of pieces to be cut from 1 to 


Push Button Timer .. . 
Phe interval is set in the factory with 
this nes push-button actuated timer 


Known as Series AT-35, these timers 


re 
totalls enclosed 


devices for use in vending machines, hand 


motor-driven switching 


dryers, photo-copying equipment, and sim 
ilar internal timing control devices. Avail 
able for 120- or 240-volt operation inte 
vals, they may be set trom 2 seconds to 
120 minutes, At the completion of the 
cycle the switch opens, de-energizing 
the load and the timing motor. Hugh H. 
Graham and Associates, Inc., New Brit- 
ain, Conn 


Vapor-Cooled Transformer ... 


\ search for better insulating and 
cooling mediums led to the use of fluoro 
carbon compounds where oil-filled trans 
formers would present a serious fire haz 
ard. Nontoxic and explosion-proot, this 
compound operates effectively at pressures 
low enough to permit use of conventional 
transformer tank design. SF, gas in the 
new URG load tap changer makes possible 
completely sate LTC application by elim 
inating oil in both the transformer and 
the load tap changer. The voltage range 
of these substation transformers has been 
increased trom 34.5 kv to 67 kv. West- 
inghouse Electric Corp., Pittsburgh, Pa. 


Switch Kit... 


Thirty-two different types of single 
pole, double-throw switches or a variety 


of combination switches can be devised 
using the components of this kit. Intended 
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primarily to aid design engineers in de 
velopment problems, the switches are 
rated at 15 amperes, 4 hp, 125 and 250 
volts a-c. The parts include 8 varieties of 
actuator assemblies and 12 sets of assem- 
bly screws and nuts for stacking combina 
tions of these switches to form multiple 
units. American Radiator & Standard San- 
itary Corp., Detroit Controls Div., 5900 
Trumbull Ave., Detroit 8, Mich. 


Two-in-One Receiver... 


Here is the latest extension for port- 
able transistor radios. By sliding the radio 
into a matched companion cabinet with a 
full sound 5-inch oval speaker, the re 
ceiver is transformed from a pocket radio 
into a cordless table model unit with 
superior tonal qualities. CBS Electronics, 
405 Park Ave., New York 22, N.Y. 


Traction Drive Elevator... 


Elimination of the cable equalizing 
problem for height over 250 feet and sim 
plicity in setting up or dismantling the 
components are some of the advantages of 
this new portable personnel elevator. Op 
erating on a monorail principle made up 
of 10-foot “H” beam sections, the elevator 
has a capacity of eight men or 2,000 
pounds. The traction consists of a pair of 
driving drums at the bottom of the rail. 
The second drum is independently ad 
justable to facilitate cable alignment and 
equalization, Cable tension is maintained 
by a system of steel compression springs 
located in the car. Hawkeye Products 
Corp., Iowa City, Towa. 


Cable Measure Meter... 


Cables up to 2 inches in diameter 
may be accommodated with this improved 
cable meter. Model HCM has a direct- 
drive Veeder-Root counter calibrated in 
feet and inches and will measure up to 
1,000 feet of cable. A swivel wire guide is 
built in for small wire sizes. An adjust- 
able floor stand is an added feature. R. J. 
McFarlin and Co., Cuyahoga Building, 
Cleveland 15, Ohio. 


Potentiometer Battery 
Replacement... 


Operating from any 110-volt. 60-cycle 
outlet, this constant-voltage unit will du- 
plicate in size, output, and terminal posi 
tions, a standard 114-volt square dry cell 
used in potentiometers as a constant volt- 
age reference source. Both temperature 
compensated and noncompensated models 
are available. The assembly contains no 
tubes or other short-life components and 
offers the advantage of eliminating errors 
due to the gradual decrease of dry-cell 
voltage. InstruLab, Inc., 1205 Lamar St., 
Dayton 4, Ohio. 





Electronic Railway Recorder... 


railway electrification 
systems, this electronic analyzing recorder 
will help check and improve the perform- 
ance of a new high-voltage a-c installation 
on British railways. A series of recorders 
that can be synchronized and operated 
remotely through a master recorder and 
coded time signals will be installed on 
electric trains, locomotives, and at points 
along the test section. Such data as speed 
and position of trains relative to varia- 
tions in voltage and electrical consump- 
tion under varying load conditions will be 
recorded on punched tape for subsequent 
processing by standard computers. British 
Transport Commission, 222 Marylebone 
Rd., London, N.W. 1, England. 


Designed for 


Remote Microphone ... 


The M-60 combines a I-channel re- 
mote amplifier and a high quality micro- 
phone into one compact 12-ounce unit for 
swift mobility in covering sporting events, 
spot news casts, and other fast moving, 
remote broadcasting situations. Entirely 
self-contained, the mike includes a tran- 
sistorized amplifier, mercury battery, and 
an ear-plug headphone. Also provided with 
the equipment are 18 feet of line and a 
clip and cord for suspension around the 
head. Collins Radio Co., Dallas, Texas. 


Ultrasonic Flaw Detector... 

Flaws are precisely located in any 
type of solid material with this portable 
detecting equipment. Called the UM Re- 
flectoscope, the device consists of a time 
control unit, a pulse-receiver assembly and 
a 5-inch cathode ray display unit. When 
the probe is moved across the surface of 
the material two traces appear on the 





screen. One trace presents a straight line 
which resolves into a pipe the moment a 
flaw is reached directly under the probe. 
The size of the pipe determines the depth 
of the flaw. The other trace shows a 
square wave to provide the exact dis- 
tance of the flaw from the end of the 
piece being examined. Sperry Products, 
Inc., Danbury, Conn. 


(Continued on page 20A) 
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the main characteristic of every Sorgel dry-type transformer is... 






| QUIET 
| QUALITY 






Still setting the industry’s pace for lowest sound 
levels . . . Sorgel’s New 1960 Line features addi- 
tional reductions in size and weight! 


A great many independent authorities agree that 
Sorgel Sound Rated Dry-Type Transformers have 
historically been the industry’s Quiet Quality line. 
Biggest human reason why: Men with a desire for 
excellence make Quiet Quality a crusade at Sorgel. 
Significant results: (1) The industry’s lowest sound 
level. (2) Unexcelled overload capacity. (3) Un- 
equalled operating efficiency. (4) Long range 
economy. Proof: Certified tests and case history 
engineering data, furnished upon request, substan- 








tiate Sorgel’s Quiet Quality performance. Customer 1500 Kva, 3-phase, : ; aes 
benefits: Complete satisfaction and appreciation. 12,000 voit unit substation with — ee eee 
automatic fan cooling system to increase — ara 
Sorgel also offers these proven advantages: capacity 33%, primary fused load break switch, 
secondary metering with main fused switch and semi-drawout 
@ Lower Copper Loss — Coils are liberally designed fusible feeder air circuit breakers. 
for the most effective use of the latest develop- 
ments in insulating materials, have large air ducts ) 


for low hot spot temperature and are vacuum- 
impregnated to provide a co-ordinated insulation 
system. 


@ Lower Core Loss — Cores are designed with the 
industry’s lowest magnetic flux densities, result- 
ing in low core loss and the lowest sound level. 
E, ‘ire unit is secured within a substantial frame. 
Large units are mounted on vibration dampers to 
minimize vibration transmission to adjacent areas. 


® Quicker, Easier Installation—The enclosure is self- 
supporting and entrance can be made on sides, 
top, bottom, or back. Connecting is made easier 
by means of solderless connectors on terminal 
blocks in roomy connection compartments. Units 
up to 75 Kva single phase and 45 Kva 3 phase 
are furnished for interchangeable wall or floor 
mounting. 

45 Kva 3-phase transformer with taps. 

Interchangeable wall or floor mounting. 

Front panel removed, showing interior. 


The same quiet SORGEL transformers are also 
incorporated in substations. Procurable with any 
type or make of switchgear, or from any electrical 
manufacturer. Contact Sorgel today for the Double 
“Q” in dry-type transformers . . . Quiet Quality. 


5 Bees ff 


Complete Line for Every Purpose up to 10,000 Kva, up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC C0 ier A et 


836 W. NATIONAL AVENUE e MILWAUKEE 4, WISCONSIN 
Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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... to end delivery worries for you. 


Sorensen is able to make immediate delivery on almost every item in 
the widest line of controlled power products on the market. Included are: 
Highly-regulated d-c supplies, a-c line voltage regulators, variable fre- 
quency power sources (frequency changers, 60 to 400 cps and other fre- 
quencies), transistorized dc-to-de converters and dc-to-ac inverters. Ask 
your Sorensen representative about your rush requirements or write: 
Sorensen & Company, Inc., Richards Avenue, South Norwalk, Connecticut. 

9-59 


CONTROLLED 


Sorcdsen_ POWER 
PRODUCTS 


A SUBSIDIARY OF RAYTHEON COMPANY 


... the widest line lets you make the wisest choice 
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New & Improved Products 
(Continued from page 18A) 


Test Instrumentation Modules... 


Comprising five modules of mastet 
gauge, tyratron, power supply, diflerence 
computer, and sum computer, the compo 
nents may be combined into a system to 
inspect and test for hardness such items 
as ball and roller bearings, pistons and 
pins, crankshafts, and similar metal-work- 
ing end products. The DC 7 Diflerence 
Computer subtracts measurements from 
two master gauges to calculate taper, 
parallelism, and similar dimensional char- 
acteristics. The SC Sum Computer is used 
to calculate over-all dimensions. Radio 
Corporation of America, Camden 2, N.J. 


Fotoceram Grid Board... 


Electronic designers can now make and 
remake their own high quality printed 
circuit layouts for prototypes without 
leaving their laboratories. The board is 
made of Fotoceram clad on both sides 
with copper that can be etched away as 
desired. The grid for installation of com- 
ponents consists of 0.052-inch round holes 
spaced 1/10 inch apart on center. In using 
the board, a designer first covers the area 
he wants to use for circuitry with an etch 
ing resistant and then uses hydrochloric 
acid and ammonium persulfate for remov- 
ing excess copper. Corning Glass Works, 
Bradford, Pa. 


Digital Positioning Control... 


For use with press feeders, conveyors, 
pipe mills, and similar industrial appli- 
cations, this latest control will measure 
predetermined amounts of material into 
a press or shear and accurately stop it for 
the cutting operation. The device. uses a 
pulse to represent an extremely small but 
exact increment of sheet distance. A bat- 
tery of five cold cathode counting tubes 
progressively count the pulses emitted by 
a pulse generator. Different sheet lengths 
and production line speeds can be made 
by setting the proper pulse count selector 
switch. Rapid slow-down to the cut-off 
point without intermediate inching is one 
important advantage the digital system 
has over the analog. Reliance Electric 
and Engineering Co., 24701 Euclid Ave., 
Cleveland 17, Ohio. 


Instrument Motor... 


A fractional d-c motor designated 
Type B combines small size and low 
power drain with high torque. Of un- 
orthodox design, the motor has neither 
revolving windings nor a sliding commu- 
tator. Features include a rigid polyethy 
lene case, an Alnico rotor, and a unidirec 
tional start that will not operate if the 
battery voltage is reversed. Output torque 
is up to 40 ounce-inches at | r.p.m. Brails- 
ford & Co., Inc., 670 Milton Rd., Rye, N.Y. 


(Continued on page 22A) 
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CHECK THESE FEATURES: 


NEGLIGIBLE STATIC FRICTION between pivot 
and jewel bearing to affect accuracy. A small- 
amp! .ude vibration is fed constantly to the 
sensing element—makes possible resolutions 
down to .01% — 1/5 the resolution of the 
best indicating meter. 


NO SPRING FATIGUE — Springs have been 
eliminated. 


TEMPERATURE COMPENSATED — reduced 
self-heating errors. 


LOW EDDY CURRENTS — due to ferrite 
shields. Frequency compensated. 


NO MUTUAL INDUCTANCE ERRORS — The 
coils are oriented at 90°. 


SUSTAINED ACCURACIES DOWN TO 10% 
POWER-FACTOR. 


ONLY ONE POTENTIOMETER needed for DC 
Standardization—other wattmeters need two 
Type K pots, multiplying costs... and errors. 


READ-OUT VERSATILITY — can actuate re- 
mote indicators, digital meters; drive strip- 


or alone. 








chart recorders, integrators; used in parallel. 
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With the development of its Model 1483 
Electronic Wattmeter, Weston now brings to 
AC and DC power measurement a degree of 
accuracy which extends even beyond the 
traditional accuracy of Weston’s indicating 
type dynamometer wattmeters. With quick, 
precise operation, the Model 1483 provides a 
low impedance DC output that can be measured 
by present day highly accurate techniques. 
Truly, here’s a new concept in quality 

and capability. 


For full information, contact your local 

Weston representative . .. or write to 
Daystrom-Weston Sales Division, Newark 12, 
N. J. In Canada: Daystrom Ltd., 840 Caledonia 
Rd., Toronto 19, Ont. Export: Daystrom 

Int’l., 100 Empire St., Newark 12, N. J. 


WESTON 
hitmen 


WORLD LEADER IN MEASUREMENT AND CONTROL 
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New & Improved Products 
(Continued from page 20A) 


whe E L Ss oO ™N Assembly Time Calculator... 


With this  slide-rule-type calculator, 
one can estimate the average time re- 
quired to manufacture assemblies in dif- 
ferent quantities, determine savings on re- 
peat runs, calculate the efficiency ratings 
for particular operators or shops, decide 
the effect of the number of operators 
on manufacturing time, and evaluate the 
number of units to be manufactured be- 
fore reaching “standard” time. The basic 
data fed into the calculator are the type 
and number of operations comprising the 
complete assembly. Manufacturing Labora- 
tories, 507 Fifth Ave., New York 17, N.Y. 

° 


Proximity Switch .. . 


Here is a switch that will operate 
without physical contact but contains no 
transistors, tubes, relays, amplifier, and 
requires no input power. An armature 


TH E depe re da fs le wedi gree fo Fr carrying a set of silver contacts disposed 


within the field of enclosed permanent 


electrical control equipment 


in the petroleum industry. 


When control equipment is specified for Class 1, Group 
D, hazardous locations investigate NELSON .. . first. Be 
guided by 20 years of engineering and manufacturing ex- 
perience that assures you of getting the highest quality, 


easiest installed electrical equipment. 





For safe, dependable products, and personalized service, 


call your NELSON representative. magnets provides the motive force. Nor- 
mally closed contacts are held positively 
closed by the magnetic field. When a for- 
eign ferrous part is brought into the sens- 
ing area of the field, the armature snaps 
its contact to the opposite position and 
will hold it until the foreign part is 
removed. General Equipment and Man- 
ufacturing Co., Inc., 116 §. Campbell, 
Louisville 6, Ky. 
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Among the explosion-proof products designed for 
Class 1, Group D, hazardous locations manufac- 
tured by NELSON are: 


© CIRCUIT BREAKERS MOTOR STARTERS 
° PANELBOARDS CONTROL and TRANSFER 
© CONTROL STATIONS a 


e JUNCTION BOXES 
e PIPE LINE SAMPLERS HIGH-VOLTAGE MOTOR 


e SWITCHRACKS STARTERS 


SHSSSSHSSSHESSSSHSSSHEHSHESHESEHSSEESESHEHESEHEEEESHESESEEEEEEHESEESESESESSE 


Miniature Telephone System... 


Stressing compactness and economy, 
the Rapidofon push-button intercom was 
designed for small factories, business firms, 
stores, and institutions. One advantage 
: over the conventional “voice box” type of 

a major source o f el ectrical intercom is that each phone in the 7-sta- 
° P tion system can communicate independ- 
control e quipment f or industr y ently with each other. A universal seoule 
also permits an electrical hook-up between 
e the office front door and each telephone 
jamie) C$ lecletc MAN UFACTU RING ee) so that visitors may be admitted by press- 
y ing a designated button. Tele-Norm Corp., 

TULSA, OKLAHOMA 55 W. 42nd St., New York, N.Y. 
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Component Specification: ARNOLD 


mm 


Aluminum and Plastic Cased 





The ARNOLD LINE-UP includes ANY TAPE CORES you need 


APPLICATIONS 


We'll welcome your inquiries on your Tape 
Wound Core requirements for Pulse and 
Power Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Transformers, 
Wide-Band Transformers, Non-Linear Retard 
Coils, Reactors, Coincident Current Matrix 
Systems, Static Magnetic Memory Elements, 
Harmonic Generators, etc. 


ENGINEERING DATA 


For data on the various types of Arnold Tape 
Cores, write for these Bulletins: 


$C-107A—Silectron Cores, Types C, E 
and O 
TC-101 A—Toroidal Cores, of Supermalloy, 


Deltamax and 4-79 Mo-Per- 
malloy 


TC-108A—Bobbin Cores 
TC-1 1 3A—Supermendur Tape Cores 


ADDRESS DEPT. EL-O1 


Arnold produces Silectron C, E and O cores, aluminum and plastic cased 
toroidal cores of high-permeability materials, and bobbin-wound cores to 
meet whatever your designs may require in tape thickness, material, core 
size or weight. 

As a fully integrated producer, Arnold controls every manufacturing step 
from the raw material to the finished core . . . and modetn testing equip- 
ment permits 100% inspection of cores before shipment. 

Wide selections of cores are carried in stock as standard items for quick 
delivery; both for engineering prototypes to reduce the need for special 
designs, and for production-quantity shipments to meet your immedi- 
ate requirements. 


© Let us help you solve your tape core problems. Check Arnold, too, for your 
needs in Mo-Permalloy or iron powder cores, and for cast or sintered per- 
manent magnets made from Alnico or other materials. Just write or call 
The Arnold Engineering Company, Main Offices, Marengo, Illinois. 


x ARNOLD ~ 


SPECIALISTS in MAGNETIC MATERIALS 


BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 
Find them FAST in the YELLOW PAGES 
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Extra Postage 
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Electrical Engineering 
annually 


$12* $1.00 


Official monthly publication containing articles of broad inter- 
est, technical papers, digests, and news sections: Institute 
Activities, Current Interest, New Products, Industrial Notes, 
and Trade Literature. Automatically sent to all members and 
enrolled students in consideration of payment of dues. (Mem- 
bers may not reduce the amount of their dues payment by 
reason of nonsubscription.) Additional subscriptions are avail- 
able at the nonmember rates. 


Single 
copies 


$1.50* 


Bimonthly Publications 


Containing all officially approved technical papers collated 
with discussion (if any) in three broad fields of subject matter 


as follows: 
annually annually 


$5.00 $8.00* 


pe cag and Electronics $5.00 $8.00* 
Applications and Industry $5.00 $8.00* 


Power Apparatus and Systems 


Each member may subscribe to any one, two, or all three bi- 
monthly publications at the rate of $5.00 each per year. A sec- 
ond subscription to any or all of the bimonthly publications 
may be obtained at the nonmember rate of $8.00 each per 
year. 


Single copies may be obtained when available. 


AIEE Transactions 


An annual volume in three parts containing all officially ap- 

proved technical papers with discussions corresponding to six 

issues of the bimonthly publication of the same name bound 

in cloth with a stiff cover. annually annually 

$4.00 $8.00* $0.75 
$4.00 $8.00* $0.75 
$4.00 $8.00* $0.75 


Part I Communication and Electronics 
Part If Applications and Industry 
Part If Power Apparatus and Systems 


Annual subscription to all three parts (beginning with vol. 77 
for 1958). $10.00 $20.00* $2.25 


Annual subscription to any two parts. $15.00* $1.50 


AIEE Standards 


Listing of Standards, test codes, and reports with prices fur- 
nished on request. 


Special Publications 


Committee reports on special subjects, bibliographies, surveys, 
and papers and discussions of some specialized technical con- 


ferences, as announced in ELECTRICAL ENGINEERING. 








“Discount 25% of basic nonmember prices to college and pub- +Foreign prices payable in 
lic libraries. Publishers and subscription agencies 15% of New York exchange 

basic nonmember prices. For available discounts on Stand- 

ards and special publications, obtain price lists from Order 

Department at Headquarters. 





Send all orders to: 


Order Department 
American Institute of Electrical Engineers 
33 West 39th Street, New York 18, N. Y. 
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Industrys ONLY COMPLETE LINE — 


of STORED-ENERGY low-voltage 
Power Circuit Breakers 








GENERAL (96) ELECTRIC 














AK-2-15 
MANUAL 





D. L. BEEMAN 
MANAGER— ENGINEERING 
LOW VOLTAGE 
SWITCHGEAR 


AK-2-15 AK-2-25 
ELECTRICAL ELECTRICAL ELECTRICA 


Stored Energy in All 


These Breakers Means Better 
Protection at Lower Cost 
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AK-2-75 
ELECTRICAL 


All General Electric power circuit breakers 600 volts and below now employ 
modern stored-energy (spring-close) mechanisms . . . which can be operated 
either manually or electrically. 

General Electric AK-2 breakers with stored-energy give better service through 
increased safety, longer life, easier maintenance and application versatility. 


TURN THE PAGE TO FIND OUT WHAT THIS 
FULL LINE CAN DO FOR YOUR SYSTEM. 


GENERAL @@ ELECTRIC 








You ll Be Safer With 
STORED ENERGY Because... 


grok era ... WHETHER MANUALLY .» + OR ELECTRICALLY 
OPERATED 


CLOSING FORCE... OPERATED ... 


The stored-energy breaker will last longer, need 
less attention because it closes with constant force. 





You'll Save Money With 
MANUALLY OPERATED STORED ENERGY 


SAVE up to $500 per breaker position on preferred 
selective tripping systems. 


SAVE by using breakers for intermittent motor 
starters, often at lower cost than conventional motor 


starters. 


SAVE by substituting for more costly electrical 
breakers, when remote closing is not required. 
534-1 


ASK YOUR GENERAL ELECTRIC SALES ENGINEER FOR MORE INFORMATION 
Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





eereeeee 


. 
. 
. 
. 
- 
. 
. 
. 
. 
. 
. 
. 
) 
. 
. 
‘ 
. 
o 
. 
. 
. 
” 
» 
. 
. 
’ 
. 
4 
+ 
- 
~ 


. 


eeeene 








P rofessional Engineering by: ory 


Professional Engineering Directory Card 1” or 2” 12 times $180.00 








ELECTRICAL TESTING THE KULJIAN CORPORATION MINER ond MINER 
LABORATORIES, INC. Engineers « Constructors * Consultants 


2 East End Avenue, New York 21, W. Y. POWER PLANT SPECIALISTS Consulting Engineers 
(Steam, Hydro, Diesel) 


Electrical, Electronic, Envirenmental, 
Photometric and Chemical Laboratories Utility ¢ Industrial « Chemical Greel Col “ 

ir 
Testing, Research, Inspection and Certification 1200 NO. BROAD ST., PHILA. 21, PA. eoeed olorado 


Incorporated 





























INTERNATIONAL The J. G. WHITE MULTI-AMP Division 


ENGINEERING COMPANY, INC. i ’ MULTI-AMP ELECTRONIC CORPORATION 
Engineers Engineering Corporation Desi een © Builders 
Investigations—Reports—Design Portable Electric Test Equipment 
Procurement—Field Engineering Design—Construction—Reports— os and bn ry ~ a Pag — 
i i ee or low-volta tes! a alibrating of cir- 
~ Domestic and Foreign Appraisals cuit Gasetien, qresentioe pe wuned relays, 
74 New Montgomery St., 


reclosures, watthour meters, fuse links. 
San Francisco 5, Calif. 00 Broad Street NEW YORE 467 B Lehigh Ave. Union, N. J. 






































JACKSON & MORELAND, INC. 
L , CATHER & COMPANY VEA ’ 
” pt edhesnns deen. BLACK & TCH Jackson & Moreland International, Inc. 


Public Tronelt indie Consulting Engineers ENGINEERS ond CONSULTANTS 
Traffic & Parking Railroad Facilities Electricity—Water—Sewage—Industry 


Expressways Industrial Plants Reports. Design. ~ Design and —— of Construction 
Grade Separations Municipal Works Construction, Inv ~ for 


Urban Renewal Port Development and Rates Utility, Industrial ond “Atomic Projects 
150 North Wacker Drive, Chicago 6 1500 Meadow Lake Parkway Surveye—Appraisale—Reports 
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HIGHLAND DESIGN INC. 


William R. Spittal & Statf Coes eae PROFESSIONAL SERVICES 
Design, Development and Manufacture DIRECTORY 
of ey Chokes, Etc. 


a. Over a wide range are offered 
Electronics, Industrial and Allied Fields when in need of specialized 


by these cardholders 
90 Magnolia Ave., Westbury, L.I., N.Y. engineering service 


EDgewood 3-2933 
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alchemy in the 20th 


ELECTRICAL ENGINEERING 





century 


In medieval times, alchemists spent lifetimes 
trying to transform the commonplace into the pre- 
cious without success. Today, in the Hughes Research 
Laboratories, scientists and engineers using advanced 
methods and equipment, are synthesizing many new 
and precious materials to be used in solid state 
research. 

The photograph, for example, shows a Hughes 
Research Laboratories scientist observing the 
growth of an yttrium aluminum garnet crystal using 
the flame fusion method. This work, as well as other 
crystal growth techniques, is part of a major Hughes 
materials research and supply program for the syn- 
thesis of ruby, sapphire, spinel, ferrite, garnet and 
related oxide single crystals. These materials pro- 
vide atomic circuit elements which are the key to 
quantum electronics. 

As solid state research at the Hughes Research 
Laboratories continues to expand and intensify, a 
supply of new and tailor-made materials in the form 
of high-quality single crystals is essential. Effective 
utilization and improvement of existing and new 
crystal growth methods requires extensive knowl- 
edge of their range of applicability, crystal growth 


¥ 


% 
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Feedback in the form of performance data and sugges- 
tions for modifications to advanced Hughes Systems is 
provided by Hughes Field Engineers. 


January 1960 


Development of new and highly reliable direct display 
storage and microwave tubes 18 being carried on at the 
Electron Tube Division, Hughes Products. 


mechanisms and the relationships between growth 
parameters and perfection of the resulting materials. 

Materials research is contributing significantly 
to existing ferrimagnetic, paramagnetic and absorp- 
tion spectroscopic studies...and is opening new 
areas of investigation by providing materials not 
previously available as large single crystals. 

Other Hughes activities cover practically every 
part of the electronics spectrum...providing stimu- 
lating outlets for creatively-oriented engineers. 
These include: Space Vehicles, Nuclear Electronics, 
Ballistic Missiles, Advanced Data Handling and Dis- 
play Systems, Infrared Devices, Three-Dimensional 
Radar...and many others. 

The variety and advanced nature of Hughes proj- 
ects provides an ideal environment for the s@ientist 
or engineer who wishes to increase his professional 
stature. 





Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Electroluminescence 
Infra-red 

Plasma Physics 
Digital Computers 


Field Engineering 
Equipment Engineering 
Commercial Sales 
Microwave & Storage Tubes 
Systems Design & Analysis Communications Systems 
Circuit Design & Evaluation § Micro Electronics 


Write in confidence to Mr. D. E. Eikner 
Hughes General Offices, Bldg. 6-B1, Culver City, Calif. 











The West's leader in advanced ELECTRONICS 


© 1969 HUGHES AIRCRAFT COMPANY 


HUGHES AIRCRAFT COMPANY 


Culver City, E! Segundo, Fullerton, Newport Beach, Malibu 
and Los Angeles, California; Tucson, Arizona 





BIDDLE (cotecneat Hews 


BIDDLE DIELECTRIC TEST EQUIPMENT 
i 


- - « for measuring direct current at 
voltages up to 100 kv when applied 
to the insulation of generators, trans- 


formers, bushings, cables, etc. 


More and more engineers are leaning 
to d-e testing with voltages equal to or 
somewhat yreater than equivalent peak 
alternating voltages. Their experience 
and increased knowledge and apprecia- 
tion of the advantages of testing with 
direct voltage have accelerated the 
need for test equipment to meet field 
requirements. 


IMPORTANT FEATURES IMPORTANT APPLICATIONS 


e Well-designed provisions for ...in development . . . for testing the d-c di- 
utmost safety electric strength of insulating materials and 
e Simple operation and reliable the adequacy of the electric design of insu- 
performance lation in any type of electrical equipment. 
Excellent output voltage regu- 
lation es production ... for non-destrue- 
Compact, mobile design tively detecting defects in the insulation of 
Facilities for voltage and leak- electrical equipment due to design, ma- 
age current measurements terial, and workmanship. 


Write for BULLETIN 22-EE. 


BIDDLE CORONA TEST EQUIPMENT 


... for use in non-destructive or 
breakdown dielectric tests on elec- 
trical insulating materials, indi- 
vidual insulation structures and 
insulation of electrical equipment 
like cables, transformers, switch- 
gear rotating machinery, capacitors, 
bushing and communication ap- 
paratus .. . for measuring corona 
starting and extinction voltage, 
apparent corona charge, relative 
corona current. 


Write for BULLETIN 66-EE. 





SIX-VOLTAGE MEGGER® 
INSULATION TESTER 


Rectifier-operated from any 115 v, 60 eps Circuit. 
Single Range, 10,000 megohms at 500, 750, 1000, 
1500, 2000, 2500 volts d-c. Completely self-contained, 
one-man operated Megger Instrument designed to 
meet the growing needs for multi-voltage insu- 


lation tests. Write for BULLETIN 21-20-EE. 


JAMES G. BIDDLE CO. 


Electrical Testing Instruments * Speed Measuring Instruments 
Laboratory & Scientific Equipment 
1316 ARCH STREET, PHILADELPHIA 7, PA. 
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New & Improved Products 


(Continued from page 22A) 


A-C Power Speed Control... 


A line of eddy current coupling ad- 
justable speed drives is now available in 
ratings from 5 to 100 hp and incorporates 
significant engineering design advances. 
Called the Kinatrol speed variator, the 
apparatus operates from a standard a 
power line. The standard package in- 
cludes a drive unit, control enclosure, and 
operator's station. The drive is controlled 
from the operator’s station which includes 
push buttons and a speed setting dial. 
General Electric Co., Schenectady, N.Y. 


3-Pole Circuit Breaker .. . 


The latest 3-pole 100-ampere Stab-lok 
circuit breaker, only 3 inches wide, ex- 
tends the present line to 240-volt, 3-phase 
branch circuit use. Features include an 
improved thermal magnetic trip action, 
“stab-in” construction, and a unique dual- 
break contact structure which splits the 


arc for instant extinction. The 3P/00 is 
dual-rated, meaning it is approved for 
use as a plug-in main circuit breaker in 
a standard 3-phase load center or as a 
branch circuit breaker in either a load 
center or NALP panelboard. Federal Pa- 
cific Electric Co., 50 Paris St., Newark 1, 
N.J. 


Solid-State Television Camera... 


Weighing only 1514 pounds and 
hardly larger than a shoe box, this new 
transistor-powered television camera is ac- 
tually a complete closed-circuit broadcast- 
ing station. Its ability to function from 
standard house current or a 12-volt bat- 
tery makes the apparatus readily portable. 
Any standard television receiver may be 
connected to the unit. In addition, the 
camera is said to be so simple lo eper- 
ate that anyone can learn to handle the 
control after a few minutes instruction. 
Philco Corp., 4700 Wissahickon Ave., Phil- 
adelphia, Pa. 

(Continued on page 34A) 
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Weathers the Weather...like KERITE INSULATION 
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It’s KERITE that makes the difference 


we 


KERITE CABLE ce 


30 Church Street, New York 7. 
Branches in Ardmore, Pa., Birmingham, Boston, Cleveland, Chicago, 
Houston, St. Louis, Portland, Ore., San Francisco, Glendale, Cal., Seattle 
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If you have a stepper prob- 


lem the solution is closer than you 
think. Your nearest distributor listed 


AVAILABLE 
NOW AT: 


here carries quantities of Guardian 
steppers in stock: continuous rota- 


SAST tion; electrical reset; add and 


Cramer Electronics Inc. 

811 Boylston, Boston 16, Mass. 
Federal Electronics, Inc. 

P.O. Box 208 Binghamton, N.Y. 
Radio Equipment Corp. 

147 Genesee St. Buffalo 3, N.Y. 
Arrow Electronics Inc. 

525 Jericho Turnpike 

Mineola, L. |., New York 
Federated Purchaser 

1021 U.S. Rte. 22 

Mountainside, New Jersey 
Electronic Industrial Sales, Inc. 


2345 Sherman N.W., Wash. 1, D.C. 


Herbach & Rademan Inc. 

1204 Arch, Philadelphia 7, Pa. 

Cameradio Company 

1121 Penn, Pittsburgh 22, Po. 
SOUTH 

Dalton-Hege Radio Supply Co. 

912 W. 4th, Winston-Salem, N.C. 

Specialty Distributing Co. 


763 Juniper St. N.E., Atlanta 8, Ga. 


Thurow Distributors 

121 S. Water, Tampa, Florida 
MIDWEST 

Pioneer Elect. Supply Co. 

2115 Prospect, Cleveland 15, O. 

Mytronic Company 

2145 Florence, Cincinnati 6, O. 

Radio Specialties Inc. 

456 Charlotte, Detroit, Mich. 

Groham Elect. Supply, Inc. 

122 S. Senate, Indianapolis, Ind. 

Newark Electric Company 

223 W. Madison, Chicago 6, Ill. 

N.W. Radio & Elect. Supply Co. 

52 S. 12th, Minneapolis, Minn. 

Interstate Supply Co. 

4445 Gustine, St. Louis 16, Mo. 

Burstein-Applebee Company 

1012 McGee St., Kansas City, Mo. 


subtract; sequence selecting; 
programming and latching 


in addition to Guardian 
relays, switches 
and solenoids. 


SOUTHWEST 
Busacker Elect. Equip. Co. 
1216 W. Clay, Houston 19, Texas 
Contact Electronics 
2403 Farrington Dallas 7, Texas 
Radio, Inc. 

1000 S. Main, Tulsa 19, Okla. 

FAR WEST 
Newark Electric Company 
4747 W. Century Bivd. 
Inglewood, California 
Andrews Hardware 
334 South Main Street 
Los Angeles 13, Calif. 

Pacific Wholesalers Co. 
1850 Mission Street 

San Francisco, Calif. 
Seattle Radio Supply, Inc. 
2117 Second Ave. 

Seattle 1, Wash. 

CANADA 
A. C. Simmonds & Sons 
100 Merton Street 
Toronto, Ontario, Canada 


M.A. S. 


Pp. Cc. 
CONTINUOUS 
ROTATION 


M. C. 


CONTINUOUS 
ROTATION 


ELECTRICAL RESET 


~ 


M. E.R. 
ELECTRICAL RESET 


ADD AND SUBTRACT 


R.A. 5S. 


ADD AND SUBTRACT 


Write for Stepper Bulletin P-84 
IN STOCK at Your Nearby Guardian Franchised Industrial Distributor « Write for details 


GUARDIANW 


ELECTRIC 


MANUFACTURING COMPANY 
1626-A W. WALNUT STREET, CHICAGO 12, ILLINOIS 
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New & Improved Products 


(Continued from page 32A) 


Low-Cost Radar... 


For those who own a large boat and 
feel that radar is a necessary addition to 
boating equipment such as depth sound- 
ers, radio telephone, direction finders, gas 
detectors, automatic pilots, and the like, 


this latest compact no. 1700 radar featur- 
ing a 7-inch scope with four range scales 
of 14, 2, 6, and 12 miles is available at a 


reasonable price. Raytheon Co., Waltham 
54, Mass. 


Meter Reading Case... 


Utilities using punched cards for bill- 
ing customers can simplify this work with 
a new type of data-processing equipment. 
The product, a meter reading case, holds 
300 or more tabulating cards arranged in 
the same order the utility employee fol 
lows in making his dailv round. Data are 
transferred directly to the card with a 
sensing pencil instead of the meter book, 
thus eliminating a recopying operation in 
the billing office. The Wright Line, Inc., 
Worcester, Mass. 


Sound and Vibration Analyzer... 


[his portable, wide-range, marrow- 
bandwidth, all-pass response analyzer has 
a 10:1 span on each of four ranges and op- 
erates from 2.5 cps to 25 ke. The narrow 
bandwidth is wide enough to embrace the 
small frequency fluctuations arising from 
normal speed variations of engines, ma- 
chines, and appliances. The alternate 1/3 
octave bandwidth is available for the first 
time at low vibration frequencies. The 
analyzer is a tunable voltmeter whose 
bandwidth is a constant percentage of the 
center frequency consisting of two RC 
tuned selective amplifiers which can be 
either synchronously or stagger-tuned to 
produce a 1/3 octave bandwidth. General 
Radio Co., West Concord, Mass. 
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The A-MP Header 
Pin Cluster Block 


\ 


<< The A-MP Header 
Tab Receptacle 


What’s your choice for terminating 
sealed compressor header pin circuits? 
A three-receptacle cluster block? Indi- 
vidual pin receptacles? Individual tab 
receptacles? Whatever way you design 
your header circuits, AMP has the 
solderless terminal you need. 


These three A-MP products (above) are 
quick connect / disconnect types — all 
have uniform crimp reliability and out- 
standing vibration resistance. They offer 
positive wiping action yet will not score 


header pins—they may be used inter- 
nally or externally on compressors—and 
all three fit .090” pin specifications. Tab 
receptacles also fit .125” pins. 


For sound, long life performance in 
the presence of oils and refrigerants— 
for high speed application to your leads 
at low cost—specify one or all of 
these A-MP units for your compres- 
sors. Top terminal quality is yours, 
hermetically sealed. 


Send for more information today. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holiand « Japan 
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Resolving the driver-car-road complex 


The manner in which vehicles follow each other on a highway 

is a current subject of theoretical investigation at the General Motors 
Research Laboratories. These studies in traffic dynamics, coupled with 
controlled experiments, are leading to new “follow-the-leader” 

models of vehicle interaction. 

For example, conditions have been derived for the 

stability of a chain of moving vehicles when the velocity of the 

lead car suddenly changes — a type of perturbation that has 

caused multiple collisions on modern superhighways. Theoretical analysis 
shows that the motion of a chain of cars can be stable when 

a driver accelerates in proportion to the relative velocity between his car 
and the car ahead. The motion is always unstable when the acceleration 
is proportional only to the relative distance between cars. 
Experimentally, GM Research scientists found that a driver does 

react mainly to relative velocity rather than to relative distance, 

with a sensitivity of reaction that increases with decreasing distance, 
Traffic dynamics research such as this is adding to 

our understanding of intricate traffic problems — what causes them, 

how they can best be resolved. The study is an example of the ways GM 


Research works to make transportation of the future more efficient and safe. 


General Motors Research Laboratories 


Warren, Michigan 
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Relative positions of 10 hypothetical cars 
after lead car goes through maneuver. 
Amplitude of instability increases, resulting 
in a collision between 7th and 8th cars. 








Relative distance in feet 


15 


Time in seconds 














opportunities in 
systems development 


Capturing Logic in 
a Magnetic Web 


This web was “spun” by IBM scientists and engineers. 


It's a ferromagnetic, multiapertured core. It permits more 
versatile circuits, new techniques, new data storage con- 
cepts—all never before possible with basic toroidal cores. 


For, instead of just two flux patterns provided by toroidal 
cores—now multiple patterns are possible. And instead 
of basic read-out being destructive, thus limiting logic 
facility, with the new multiaperatured core, read-out is 
nondestructive; binary information read from one out- 
put does not affect the information state of other outputs. 


Perfection of this small, lightweight, magnetic device was 
not an easy job. It took the skills and cooperation of top- 
flight physicists, electrical and mechanical engineers, and 
mathematicians. It also took the progressive spirit of an 
organization wishing to maintain leadership in its field. 


If magnetics is not your primary interest, you might be 
more interested in IBM achievements in optics, or cryo- 
genics, or microwaves. Or you might be interested in the 
advances IBM people are making in semiconductors, in- 
ertial guidance, and human factors engineering. In all 
these fields, you'll find IBM offers a world of opportunity 
to the individual who wants to do “the impossible.” 


Right now, there are several key openings in IBM's ex- 
panding research and development staff. If you have a 
degree in engineering, mathematics, or one of the sciences 
—plus considerable experience in your field, why not 
write, describing your qualifications, to: Mr. P. E. Strohm, 
Dept. 550M, IBM Corporation, 590 Madison Avenue, 


New York 22, N, Y. 
You are invited to visit IBM while in New York City for 
the American Physical Society meeting. 


® 
INTERNATIONAL BUSINESS MACHINES CORPORATION 





sta-bil‘i-ty 


Poised in recovery or skimming straight and level — in 
any attitude stability augmentation from American- 
Standard* steadies the Kaman H-43B Huskie. This 
USAF rescue helicopter adds one more high performance 
vehicle to the growing list of applications for our 
subminiature inertial components. In aircraft — the 
F-106, in missiles — the Terrier and Tartar, and in 
submarines — the Polaris class, American-Standard, 
Military Products Division supplies gyros fundamental to 
accurate positioning and control. 


Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 

field of navigation and stabilization systems. 


Winning this degree of acceptance has created new 
Opportunities for career opportunities in advanced design, production and 
Engineers applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 


MILITARY PRODUCTS DIVISION 
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NEW 


OPPORTUNITIES FOR 
ELECTRICAL ENGINEERS 
IN ADVANCED REACTOR 

DEVELOPMENT 


January 1960 


Expanding programs at The Knolls Atomic Power 
Laboratory have created a number of new posi- 
tions in electrical engineering for which specific 
nuclear experience is not necessarily a prerequi- 
site. Right now, some intriguing exploratory work 
is going on involving new reactor concepts. You 
are invited to inquire about immediate openings 
in: 


CONTROLS & INSTRUMENTATION ANALYSIS 


To provide by analysis and/or evaluation of tests 
the quantitative predictions of present powerplant 
systems for future applications. Should have 


BSEE or ME. 


ELECTRONIC EQUIPMENT 


To design, develop and construct special electronic 
instrumentation. Qualifications should include 
BSEE, major in electronics, with 5-10 years ex- 
perience in pulse techniques, digital computer cir- 
cuitry, servo-amps, low current linear and loga- 
rithmic amps, transistors. 


POWERPLANT EQUIPMENT 


To determine systems requirements, design sys- 
tems, prepare vendor equipment specs, evaluate 
vendor’s proposals and follow vendor’s designs in 
assigned areas such as rod control, reactor pro- 
tection, main coolant control, steam plant control 
or feedwater control. Initiate proposals for de- 
velopment and test programs. Should have BSEE 
or BSME with 2-5 years experience in industrial 
or electronic control, powerplant mechanical equip- 
ment and instrumentation. 


ALSO OPENINGS IN: 


Electrical Facilities Powerplant Operation 
Design Electrical Distribution 
Control Drive Mechanisms Systems 


U.S. CITIZENSHIP REQUIRED 
Please forward your resume in confidence, 
including salary requirement, 
to Mr. A. J. Scipione, Dept. 27-MA 


Knolls Alomic Power Laboralory 


OPERATED FOR AEC BY 


GENERAL @® ELECTRIC 


Schenectady, N.Y. 
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A note for talented engineers: 


Stability at American-Standard* 
is the result of dynamic action 
and can mean a lot in terms 

of professional growth at the 
expanding Military Products 
Division. 

The logical growth from the 
projects already in the house 
extends a tremendous challenge. 
And, the “‘off-site’’ advantages 
are as stimulating as the 
in-plant creative environment. 


To repeat them just for the record; 
Residential Boston suburb, excellent 
benefits, relocation assistance, company- 
sponsored education, and the wide cultural 
and recreational attractions of the area 


Footnote: Excellent salaries 
for qualified engineers 

in both our Systems and 
Components Departments. 
Please submit resume to 
Mr. J. A. Reardon, 
Employment Manager, 
American-Standard 
Military Products Division, 
Norwood, Massachusetts 


“Amunscan-Standard and Standard ® are crademarks of 
American Radiator & Standard Sanitary Corporation. 


Amenrican-Standard 


TA 
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MORE 


in Aeme<@=EFlectric 
CLASS H TRANSFORMERS 
THAN EVER BEFORE! 


SMALLER ! 
LIGHTER ! 
QUIET! 


e There are many more features in Acme Electric 
class H insulated transformers in addition to the basic 
advantages of lighter weight and smaller size per KVA. 
Quietness is achieved by better core and coil design 
and contruction. Noise level of this line of standard 
transformers never exceeds the decibel ratings estab- 


lished by NEMA standards. 
MORE FEATURES OF VALUE 


There are other features too, that are important! Core 
and coil construction provides air ducts through 
which the natural flow of air can dissipate heat. Thus 
external case remains at safe 40°C level. 
Grab-hooks, located under the easily removed cover, 
facilitate hoisting into mounting position. Multiple 
knockouts at bottom of case simplify usual conduit 
connections. 
Large wiring compartment permits easy use of tools 
necessary for tight contacts. 
Class H transformers are now available in single 
phase ratings from 1 to 25 KVA for wall mounting, 
«437% KVA and larger 
, 1. for floor or platform 
’ mounting. Three phase 
. ratings from 3 to 15 
KVA for wall mount- 
ing, 30 KVA and larger 
for floor or platform 
mounting. All standard 
voltages available. 





ELECTRONIC ENGINEERS 


The expanding activities of the Armour Research 
Foundation, an independent research organization, 
requires the services of several additional experi- 
enced engineers to work on its many diversified re- 
search programs. As a member of our staff you will 
enjoy the friendly atmosphere and cooperation which 
exists plus the exceptional opportunity for creative 
research coupled with excellent facilities, working 
conditions and stimulating staff associations. In 
many cases you are able to work on ideas of your 
own choosing through our internally sponsored re- 
search activities. 
Applicants should possess several years of experience 
in one or more of the following areas: 

Communication and Radar Systems Analysis 

Microwave Field Theory 

Radio-Radar Interference 
Salaries are offered to suit your individual experience 
and educational background. Benefits include liberal 
insurance and retirement programs, a vacation pol- 
icy which provides up to four weeks vacation per 
year, tuition free graduate study and a generous re- 
location allowance. 
If you are interested in this challenging opportunity 
to advance professionally, please send a resume of 
your qualifications to: 


A. J. Paneral 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Ill. 

















SALES ENGINEERS 


We are expanding our Sales Department 
and require Engineers, with two or three 
years’ industrial experience after finishing 
college, for Chicago, St. Louis, Houston, 
and Baltimore. Trainees will receive three 
months’ classroom instruction at factory be- 
for they are assigned to a District Office as 
a Sales Engineer. Excellent opportunity with 
fast-growing company. Address reply to 
Mr. H. E. Beane, Vice President, The Bristol 
Company, Waterbury 20, Connecticut. 























ELECTRICAL ENGINEER 


Recent graduate. Leadership and management potential man- 
datory. Broad interests, ingenuity and versatility necessary. 


We are a growing international electrical appliance manu- 
facturing company with more problems than our present 
staff can handle. Assignments range from basic research to 
manufacturing consultation in small motors, appliances and 


ACME ELECTRIC CORPORATION 


221 Water St. Cuba, N. Y. 
West Coast: 12822 Yukon Avenue 


electro-mechanical devices. 


Splendid laboratory facilities plus the assistance of a 120- 
man diversified engineering team. Exceptionally fine urban 
or suburban living. Extra bonuses for creativity. Excellent 
—e and supplementary benefit plans with a secure 
uture, 


Hawthorne, California 


Send your resume to Box 59, Electrical Engineering, 33 West 
39th Street, New York, N. Y. 
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New 
/Q amp 
high-power 
Silicon rectifier 
from 
Westinghouse 


This latest Westinghouse rectifier has been 
designed specifically for those high-current 
applications where space and weight are 
critical. Total weight is only 3 oz., maximum. 


OUTSTANDING FEATURES INCLUDE... 

@ Low leakage current @ Small package 

@ High fault current (just 1" across flats) 
@ Lightweight @ High current for 

@ Low forward drop its size and weight 


ELECTRICAL CHARACTERISTICS 

Maximum allowable peak inverse voltage: Oper- 
ating or transient to 50 to 500 volts. 

Maximum allowable de blocking voltage: 80% 
of PIV. 

Maximum reverse current: 30 milliamperes peak 
at rated peak inverse voltage. 

Maximum one cycle half-wave peak rating: 
1200 amps. 

Operating temperature: Up to junction temper- 
ature of 190° C. 

Cell forward current: See curves. 

Operating frequency: For frequencies beyond 
1 ke, refer to Westinghouse. 

Thermal drop: Junction to case, 0.4°C/watt. 


inquiries and sample orders are invited. For 
complete technical data contact your local 
Westinghouse representative. 


you caw Be SURE...1F 17s 


Westinghouse 


Westinghouse Electric Corp., Semiconductor Department, Youngwood, Pa 
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AVG AMP. PER CELL 


MAXIMUM ALLOWABLE FORWARD CURRENT PER cou ™., 
} MAXIMUM POWER DISSIPATED 
VERSUS 
FORWARD CURRENT PER CELL 


FORWARD CURRENT 


5E TEMPERATURE "C FORWARD CURRENT—AVG AMP PER CELL 
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ENGINEERS 

DESIGNERS 

RELOCATE 
LOS ANGELES 


Senior Engineers 


Liberal relocation allowance will be paid for 
you and your family. Present requirements 
are for top Senior Engineers with degree and 
approximately six years electrical or mechani- 
cal engineering experience on steam power 
plants or other heavy industrial facilities. 


Designers 


Relocation allowance as above outlined will 
be allowed for designers with at least 6 years 
mechanical or electrical layout experience on 
steam power plants or other heavy industrial 
facilities 


Send 


Profes 
Grayson 
Chief 


Resume to: 
Arnold, 


Engineer 


BECHTEL 
CORPORATION 


4620 Seville Avenue 
Vernon, California 


sional 


In New York City, a 
be arranged by phoning 
MUrray Hill 7-7100. 


interview can 
Paul Keating, 


personal 


personal 
phoning 


In San Francisco, a 
be arranged by 
DOuglas 2-4032 


interview can 
Bill Anderson, 




















CLASSIFIED ADVERTISING 


For help and situations wanted, $2.25 per line, min- 
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $3.00 per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N 

When answering an advertisement, send all replies 
to box number specified, c/o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 





Positions Open 


STAFF IN ELECTRICAL ENGINEERING. At- 
tractive positions combining teaching (graduate 
and undergraduate) and research are available. 
Appointment at any level from assistant pro- 
fessor up, depending on qualifications. A person 
with interests in electrical energy conversion 
and modern electrical machines is especially 
sought, but openings in other fields are avail- 
able. Applicants must have Ph.D. or equivalent 
evidence of research potential. Write, Chairman, 
Division of Engineering, Brown University, 
Providence 12, Rhode Island. 


ELECTRICAL ENGINEERING FACULTY be- 
ing expanded in rapidly growing department, 
graduating first class in 1960. Current positions 
available to rank of Associate Professor and 
to nine-months salary of 6,000, depending upon 
education and experience. Background empha- 
sis preferably upon electronics and advanced 
circuit theory. Opportunity for research and 
other industrial programs in the area. Send full 
background to Chairman, Electrical Engineer- 
ing, University of Bridgeport, Bridgeport, 
Connecticut. 


PROFESSOR OR ASSOCIATE PROFESSOR of 
Electrical Engineering to teach and do research 


42A 


in the field of communications. Should have 
Ph.D., teaching and research experience. Write 
Box 56. 


GRADUATE ASSISTANTSHIPS ARE AVAIL- 
ABLE at a university in the Southeast for 
September 1960. Assistants may obtain the 
Master of Science degree in Electrical Engineer- 
ing in twelve months. Tuition free. Write 


Box 57. 


ADMINISTRATIVE ENGINEER—Must have 
background in electric or gas utility field with 
successful record in supervisory or managerial 
capacity. Administrative ability essential. An un- 
usual opportunity for a man with Electrical 
Engineering or Mechanical Engineering degree 
to use and develop all of his capabilities. Will 
manage and be responsible for all operations in 
his district. Location—Southwest. Reply sending 
a complete resume to Box 58 


1 TO 5 YEARS EXPERIENCE IN 
SALES, Application, Control, Control 
or Development Engineering. Circuit Breaker 
Design Engineers-—-Experienced. Send resume to 
Personnel Director, Square D Company, ECKM 
Division, 4500 Lee Road, Cleveland 28, Ohio 


FIELD 


Systems 


ENGINEERS ‘COLLEGE POSITIONS All 
sections U. S. All fields of Engineering. Open 
ings for B.S., M.S. and PhD’s. Excellent salaries 
Send qualifications to: Cline Teachers Agency, 
Box 607, East Lansing, Michigan.” 


ELECTRICAI 


facturer of 


ENGINEERS—Pioneer 
large rotating AC 
Synchronous Motors, Generators, Motor Control 
and Switchgear has the following challenging 
opportunities for aggressive and ambitious, 
qualified young men: (a) Field Engineer for 
Eastern and Midwest sales offices. (b) Applica- 
tion Engineer or Service Engineer in Headquar- 
ters Sales Department in Minneapolis, Minne- 
sota. (c) Machine Design Engineer. (d\ Control 
Engineer. Excellent future with stimulating 
work. Salary open—commensurate with ability 
and experience. Box 6] 


manu- 
Induction and 


WANTED MECHANICAL, ELECTRICAL, 
CHEMICAL OR CIVIL Engineers, B.S. Degree, 
25-35 preferred. Three to five years experience 
in chemical or food process engineering. For 
general engineering work, including process 
studies, heat and material balances, structural 
design, equipment design, field engineering, and 
drawing board. Salary commensurate with ex- 
perience and ability. Please send brief resume 
of personal history, education, professional ex- 
perience, including present position and salary 
desired, to: Sylvester M. Heiner, Chief Engineer, 
The Amalgamated Sugar Company, P. O. Box 
431, Ogden, Utah. 


ELECTRICAL ENGINEER. Board layout work 
—power, lighting, and control systems; calcula- 
tions; and occasional field contacts. Extremely 
wide variety of work with opportunity to enter 
consulting field and grow with progressive mid- 
western concern. All replies will be answered. 
Box No. 62. 


APPLICATIONS ARE INVITED for Assistant 
and Associate Professors of Electrical Engineer- 
ing. Candidates should be well-qualified aca- 
demically and should have some research ex- 
perience, preferably in one of the following 
fields: Control systems, Solid-state devices, Mi- 
crowaves, Telecommunications. Salary scales are 
competitive with industrial and research estab- 
lishments. Additional stipends are offered for 
summer research work. Applications should be 
addressed to the Chairman, Department of 
Electrical Engineering, from whom further par- 
ticulars may be obtained: McMaster University, 
Hamilton, Ontario, CANADA. 


ELECTRICAL ENGINEER. Experienced in 
substation maintenance rotary and_ rectifier 
type, or signal and communications work. Send 
confidential reply giving personal resume and 
required salary to C. Edward Thorney, Super- 
intendent of Personnel, Chicago North Shore 
and Milwaukee Railway, 650 Waukegan Avenue, 
Highwood, Illinois. 


ELECTRICAL ENGINEER. Wanted by mid- 
west manufacturer of products sold to electric 
utilities. Previous sales experience desired. Re- 
lated engineering, editorial, advertising or sales 
promotional activities will be considered. Strong 
company offers excellent working conditions, 
opportunity for advancement and good salary. 
Send complete resume to Box 63. 


ESTABLISHED ELECTRICAL MANUFACTU- 
RERS’ Agent located in Dallas and Houston 
is expanding into electronics sales. Interested 
manufacturers write MORGAN, 1013 Slocum, 
Dallas 7, Texas. 


INTERESTING POSITION WITH OPPOR- 
TFUNITY for young Electrical Engineer in 
Minneapolis headquarters service department of 
manufacturer of larger industrial motors and 
controls. Excellent future for right man. Box 50. 


ELECTRICAL ENGINEERS. Several challeng- 
ing foreign assignments as design or construction 
supervisory engineers by graduate Electrical En- 
gineers with minimum of seven years of ex- 
perience in the operation and construction of 
overhead and underground electric utility sys- 
tems. Experience should include work with 
transmission lines, distribution lines, or sub- 
stations, or protective relaying normally asso- 
ciated with large utility systems. Work 
assignment is for minimum of 18 months in 
far-eastern nation where consulting engineering 
services will be required for several years, to 
expand a 100,000 kw utility system to ten times 
its present size. Scope of work requires many 
engineers of varying experience. Married men 
with small families are preferred. Salaries com- 
mensurate with experience, but generally 
$12,000 to $17,000 annually with furnished 
homes provided. Travel and household goods 
shipment costs paid. Send resumes to MINER 
AND MINER, CONSULTING ENGINEERS, 
INC., 5598 South Broadway, Littleton, Colorado. 


SENIOR LEVEL POSITION for experimental 
research in plasma physics. Broad research op- 
portunity for a creative and competent experi- 
mentalist. Send resume to AeroChem Research 
Laboratories, Inc., P. O. Box 12, Princeton, 
New Jersey 


UNIVERSITY APPOINTMENTS ELECTRI- 
CAL ENGINEERING. Three openings includ- 
ing the Chair in Electrical Engineering in New 
Faculty of Applied Science with opportunity for 
advancement and_ research. Attractive salary 
schedule. New building under construction. 
Ph.D. or Master's degree desirable. Apply to: 
F. A. DeMarco, Principal, Essex College, Wind- 
sor, Ontario. 


ELECTRIC MOTOR DESIGN ENGINEERS— 
fractional horsepower motors from 25 cycles 
through 1600 cycles—single, two and three 
phase. Salary offered will be commensurate with 
experience. Submit resume of experience, educa- 
tion and salary requirements. Degree not re- 
quired. Skurka-Langdon Engineering Co., 4002 
N. Mission Road, Los Angeles 32, California. 


Positions Wanted 


PROTECTION ENGINEER 42, presently re- 
sponsible for relay system in medium size 
utility. Familiar with system operation, sub- 
stations and power plants. Desires relocation 
and challenging projects. Box 60. 


ENGINEER, E.E., P.E.—15 years electrical and 
industrial experience in operation, maintenance 
and construction of chemical, food processing, 
etc., plants. 9 years experience in design, specifi- 
cation, field supervision, liaison of industrial 
(chemical and pharmaceutical), institutional and 
commercial projects. Home New York. Box 64. 


oa 


A.LE.E. TRANSACTIONS wanted to buy for 
cash back volumes and sets, also other scientific 
and technical Journals—E. E. ASHLEY, 27 East 
2ist Street, New York 10, New York. 
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of professional development... 


A new KIT for young engineers now available through ECPD contains the following 
popular publications: 


1. A PROFESSIONAL GUIDE FOR YOUNG ENGINEERS... 


A 48-page reference manual for young graduate engineers consisting of selected 
papers by William Wickenden, including the “Second Mile.” 


. YOUR FIRST FIVE YEARS... 


A brochure outlining the complete six-point professional development program 
for young graduate engineers. 


. SELECTED READING LIST... 
A recommended reading list including natural science, philosophy, economics and 
sociology, psychology, business and industrial management, literature (poetry, 
essays, and fiction), history, biography and travel, and fine arts. 


. PERSONAL APPRAISAL FORM .. . 
A questionnaire to aid in evaluating professional progress and in planning for 
the future. 


. CANONS OF ETHICS... 
A statement of ethical principles in professional life, relations with the public, 
with clients and employers, and with other engineers. 


. FAITH OF THE ENGINEER... 


A brief statement of the heritage and the responsibilities of the profession. 


All of the above are furnished in A CONVENIENT KIT with envelope which may be- 


come your professional development file. 


ENGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 
COMPLETE 33 West 39th Street, New York 18, N. Y. 


KIT Gentlemen: Please send me _s———C—CsCéW#Rirstt' Five: Years Kits) 


for which $ (RCN _ is enclosed. 


$2.00 Name _____ 


Position 


Quantity Discounts fen __ 





on Request aa aa RE 
City, Zone, State 
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New York 


8 West 40th St 


ing Societies Personnel Service, Inc 
Service which cooperotes with the 
tional societies of Civil, Electrical 
cal, Mining, Metallurgical, 


operated on a nonprofit basis. 
interested in any of these listings 
not registered, 
place of residence 
thot 





, ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


Chicago 


These items are listings of the Engineer- 
This 
no yeor'’s solary 
Mechani- 
Petroleum, 
Chemical Engineers, is available to all en- 
gineers, members and non-members, and is 
if you ore 
ond ore 
you may apply by letter or 
resume and mail to the office nearest your 
with the understanding 


and 


should you secure a position as a 


A weekly bulletin of engineering positions open is available at a subscription 
rate of $3.50 per quarter or $12 per annum for members, $4.50 per quarter or 
$14 per annum for non-members, payable in advance 


(Agency) 


San Francisco 


vo 57 


Post St 


sult of these listings 
regular employment fee of 5% of the first 
if a non-member, or 4% if a 
member. Also, that you will agree to sign 
our placement fee agreement which will be 
mailed to you immediately, by our office, 
after receiving your application. In sending 
applications be sure to list the key and job 
number 

When making application for a position 
include eight cents in stamps for forward- 
ing application to the employer and for re- 
re- turning when possible 


you will poy the 








RVICI 1O FMPLOYERS 
EMPLOYEES 


AND 


Ihe Eng Societies Personnel Service 


smnmounced that effective December 
bulletin of Engineers Available 


published bi-weekly to 


inecring 
Inc. has just 
1, 1959 a new 

1 be and distributed 
eastern 
tree ot 
synopsis of the ex 
registered with 


This 


pro 


eral thousand employers in the 
will be 


states 


bulletin distributed charge 
will 


perience of engincers 
the Service 


contain a short 
who have 
and are seeking a 


new position 


new publication is part of an expanded 


increase the effectiveness of 
and employee 

receiving this bul 
West 40th 
will be 


engineer 


gram designed to 
the service 

Any 
letin 
Street 


to both emplover 
interested in 
S.P.S. at 8 


emplover 
hould so advise | 
New York, N. ¥ your 
on our mailing Any 
with the Service or 
notice in the 


and name 


placed list who 


is registered wishes to regis 


bul- 


ter is entitled to a 35-word 


letin. Write to the New York office for forms. 
Your qualifications will be brought to the at 
tention of employers on our mailing list without 
revealing identity. 

It is planned that this publication will be ex- 
tended very shortly to include the midwestern 
office, located at 29 East Madison Street, Chi 
cago, Ill. and the western office at 57 Post 
Street, San Francisco, California 

I he employment market for 
neers is active and there are positions 
available in) management, Operations, design, 
research and development as well as in sales, etc. 
Therefore, those engineers who are really seek- 
ing now positions are encouraged to register with 
the Service at this time giving us the oppor- 
tunity of processing your registration and mak- 
referrals to positions for which we 

would be qualified and interested 
the services offered by E.S.P.S. to your 


your 


present engi- 


very 


ne direct 
hefieve 
in. Utilize 
advantage. 


you 





Men Available 


and B.S.E.E., 
industrial in 
transmission 


MANAGING ENGINEER, B.S.C.E 
47, Central Station utility. and 
cluding power distribution and 
control re and = instrumentation Regis 
tered Pennsylvania, New York and Florida 
substation and line design and con 
application and 
plant and 
expenence 


aving 
Seven vears 


struction: six vears'’ switchgear 
consulting 


supervisory 


design; 14 
industrial 


Any 


vears 
hive 
location. I 


power 
years 
160 


FLEC 


24 vears 


IRICAL ENGINEER, graduate, 49. Over 
experience in design of transformers 
Audio interstage, driver, modulation and output 
transformers Also power transformers, single 
and three phase; saturable pulse and 
voltage regulators. Location New Eng- 
land or Florida. E-161. 


reactors 
desired; 


SUPERVISING ENGINEER, B.S.E.E., 40. De- 
sign and application, electrical equipment— 
seven years’, large electrical manufacturer, sev- 
eral patents-ten years’, supervisory experience 
central staff in a large chemical company plus 
three years’ line supervision engineering and 
maintenance group. Location desired; anvwhere 
in U.S. E-1016-Chicago 


FLF¢ 


years 


IRICAL ENGINEER, B.S.E.F., 38, four 
with electrical utility in relay department 
short circuit studies, relav and fuse coordination 
Three and a half years’ with consultant, de 
signed electrical power and control systems. Lo- 
Southeast. F-1021-Chicago 


cation desired 


Please 
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DESIGNER: 


supervision of 


EE, 41. Twelve 
construction of 
military bases, substations, dis- 
refineries, pumping stations 
and oil companies. One vear 
maintenance of diesel ships. 
Foreign California, South. 
Se-1308 


ELEC 


vears 


PRICAL 
design 
power plants 
tribution 
for construction 
operation and 
$10,000 Prefer 
Home: San Francisco 


systems 


FACILITIES ENGINEER: EE, 31. Broad seven 
experience electric power field including 
industrial high and low voltage distribution 
system design and operation, motor controls, 
working with contractors and maintenance fore- 
men. Prefer: U.S. or Foreign. Home: Washing- 
ton. Se-988 


years 


SENIOR ELEC 
tria 57. Well 
systems, studies 


TRICAL DESIGNER: EE 
experienced on electric 
reports, design, steam and in- 
dustrial power; also manufacture, design and 
development of pumps. Registered Electrical 
Engineer in California. $9000. Prefer: San Fran 
cisco East Bay or Los Angeles Area. Se-1432 


(Aus- 
power 


DESIGNER OR MAINTENANCE ENGINEER: 
51. Experienced in design of heavy machinery, 
dredges, piping and valves, power plants, mate- 
rials handling equipment. Technical supervision 
over selection, installation and maintenance of 
many types of mechanical and electrical equip- 
ment. $8400. Prefer: San Francisco Bay Area. 
Home: California, Se-500 


INDUSTRIAI 


»/ 


FNGINEER: EE (Switzerland), 
Thirteen years experience on plant layouts, 
material handling, machinery and equipment 
requirements, production cost estimating, market 
research, systems and procedures, incentive plans 


on warchousing, factories, paper conversion, 


mention ELECTRICAL ENGINEERING when writing to advertisers 


aluminum producing; sales of electric switchgear 
and apparatus; plant engineer tor installation 
ot new sisal factory; test, quality control of 
electrical apparatus; test of electric and steam 
equipment. $7200. Prefer: West Coast or Any 
Location. Home: San Francisco. Se-358 


MARKET RESEARCH OR PROGRAMMING: 
29. kive vears operation research studies tor 
marketing and product planning, military elec- 
tronics, instrumentation and analyses of research 
project Iwo years Operation officer in’ Navy 
(Completed). $9500. Prefer San Francisco. 
Home: New York. Se-277 


SYSTEM OR SWITCHGEAR ENGINEER: 30 
academic training with six years electrical 
apprenticeship (varied manufacturing experi 
followed by three vears experience high 
power testing of all types of switchgear and five 
manutacturing and utility fields on 

and hydro-plant design. $7800. Preter 
Francisco Bay Area. Home: Canada. Se-813. 


(,00d 


cence) 


vears sub 
Station 


San 


Cali- 


years 


DESIGNER, DEVELOPMENT: EE, 50 
fornia Electrical Engineer License. Twenty 
experience in charge of engineering, supervising 
product design, development, cost, field service 
on manufacture of electric products, pneumatic 
equipment, stationary and mobile, air conveyors, 
air blast equipment, abrasive recovery machin- 
ery, syclines and separators for manutacturers 
also design, installation, maintenance, training 
in naval science and warfare and communica- 
tions $10,000. Prefer: San Francisco Bay 
Area. San Francisco. Se-445. 


systems 
Home 


Positions Available 


NEW YORK OFFICE 

DIRECTOR OF ADVANCED TECHNOLO- 
GIES MARKETING, B.S. and M.S. in physical 
science, and/or engineering; Ph.D. and some 
study in management and in marketing would 
be desirable. Experiecne should include a mini- 
mum of years’ research laboratory or tech- 
nical production; a minimum of three years’ 
industrial selling; minimum of five years’ indus- 
trial marketing management; and a minimum 
of two years’ government procurement. Will 
represent the research laboratories in the in- 
vestigations of new product proposals which are 
outside the scope of the product divisions; 
develop company policies for marketing of all 
divisions to the U.S. government; establish and 
maintain an R & D marketing program for the 
company with government; coordinate marketing 
to the U.S. government across all divisions. 
Medium-sized, multi-division company, in elec- 
tronics. Location, East. W8050. 


two 


ELECTRONIC DESIGN ENGINEER in Micro- 
wave components, degree in electrical engineer- 
ing or physics, with a minimum of two years’ 
in the design of duplexers, isolators, directional 
couplers, antennae and similar devices. Good 
design and evaluation ability is a must. Will 
do individual and close work on research and 
development on radar and navigational devices, 
instruments and solid state devices. Salary open; 
good fringe benefits. Location, New England. 
W8063 


ELECTRICAI 


with a 


ENGINEER, graduate electrical, 
minimum of five years’ experience to 
supervise three or four electrical engineers 
preparing quotations and_ electrical contracts 
for steel mill equipment. Salary, $10,800 a year. 
Location, western Pennsylvania. W8068. 


ELECTRO-CHEMIST, graduate electro or phys- 
ical chemist with research experience and/or 
graduate degrees; good academic background 
and knowledge of the following: Thermo- 
dynamics and kinetics, and colloid, physical, 
organic, inorganic and electro-chemistry. Will 
conduct basic and development research into the 
oxidation of aluminum in baths, electro-chemi- 
cal processes; dyes; and the anodizing, plating, 
and bonderizing of metals. Salary, $7920-$9000 
a year. Placement fee and relocation costs paid. 
Location, Virginia. W8070. 

ELECTRICAL DESIGNER, 30-40, for the de- 
sign of high voltage facilities, relays, prepara- 
tion of wiring diagrams. Salarv, $8060-$8580 a 
year. Location, New York, N.Y. W8080. 


(Continued on page 46A) 
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REAP PBAER EERE RHEE 


DATA TRANSMISSION 
TERMINAL 


The Model 912 Com- 
RFL vor, an audio frequency 
shift terminal, is used in 


Model 912 the transmission of tele- 


meter, telegraph or con- 


Operates over. trol signals over either 


" . A wire line, microwave, or 
Wire Circuit carrier. Up to 90 indivi- 
or Microwave val information chan- 
nels are available in the 
e audio spectrum. 

. Reliable frequency 
Reliable shift method of keying is 
used. All essential con- 
HIGH-SPEED trols such as transmitter 
= output level and receiver 
Continuous input level are included. 
Each terminal contains 
Control its own power supply 
which provides an addi- 
of tional 60 milliamperes at 
both the transmitter and 
PUMPS receiver for the opera- 
VALVES tion of relays, stepping 
MOTORS switches, selector mag- 
GENERATORS nets, and other compo- 
RELAYS nents used in telemeter- 
ing, control and tele- 

graph applications. 


WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 
telemetering or communications 
problem. Phone DEerfield 4-3100. 


Write for Technical and Application Data. 


Kadio Frequency 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 


JANuARY 1960 
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A "LOOK...THE TOP OF THE POLE 
f- IS For THE BIRDS! DON'T 


THIS BUSINESS OF 
FOLE CLIMBING!" 


LOOK FOR BIG NEWS COMING FROM THE 
ORIGINATORS OF 54% STEP REGULATORS (AC) 


A-1193 


ALLIS-CHALMERS 








Industrial Notes... 


Radio Frequency Co. 
Medfield, Mass... 


\ recent installation of an RFC high 
frequency induction heater, by Radio 
Frequency Company, Medfield, Mass. for 
Commercial Controls Corp., a subsidiary 
of Friden, Inc., has taken over the job of 
soft soldering type slugs to type bars on 
typewriter type bar and segment assem- 
blies, and has improved quality and in- 
creased production. A pull test) which 
measures the force necessary to separate 
the soldered pieces also showed an_ in- 
crease, using the same solder and flux 
originally used with gas. A 100% increase 
in production was achieved when the type 
bar and segment assemblies were checked 


on the comparator. The force of the gas 
flame had evidently been instrumental in 
forcing the slugs out of position while 
necessitating more time for 
aligning the type on the comparator. 


soldering, 


Webber Gage Co. 
Cleveland, Ohio... 


\ new method for inspecting and 
recording gauge block accuracies, devel- 
oped for Webber Gage Co., 12900 Triskett 
Rd., Cleveland, Ohio, incorporates spe- 
cially designed electronic equipment and 
is said to climinate human error in the 
calibration of gauge blocks. It is also said 
to speed up Webber's inspection service 
so that blocks sent in for inspection can 
be returned to owners in a very short 
time. The equipment consists of a high- 
precision comparator which 
measures gauge blocks to an accuracy of 
one-millionth of the new international 
inch, and a digital voltmeter, which shows 
gauge block size visually, and automati- 
cally sends impulses to an electric type- 
writer. The typewriter then automatically 
records correct sizes on the Webber certi- 


electronic 


ficate. 


(Continued on page 474A) 
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Personnel Service, Inc. 
(Continued from page 44A) 
PRODUC 


electrical 
test 


TION 


with 


PEST ENGINEER, graduate 
three to eight years’ production 
Must be capable of systems and 
testing write inspection and test 
lest equipment design, construction 
maintenance supervise test engineers and 
Capable of directing and trouble 
hooting electrical problems on production lines 
Salary, $8500-$11,000 a Location, New 
York 


ex perience 

component 

procedures 
1 


ma 


technicians 


year 
Metropolitan area. W8089 

SALES ENGINEER OR ASSISTANT TO 
SALES MANAGER, for inside sales work, grad 
uate electrical with experience in microwave 
components, to coordinate work with customers 
and sales representatives; handle correspondence; 
prepare advertising on new products, etc. Salary 
$8000-$15,000 a year depending upon experience. 
Location, Connecticut, W8095 
ENGINEERS. (a) 


Product 


Electrical 
Development, small 
including miniature 
three to five years 
related 


Project Engineer, 
electro-mechanical 
relays; graduate, 
experience in develop 
relays, con 
instruments, solenoids, regulators, switch- 
gear, etc. Will handle or direct on a three-man 
team basis all development phases of new prod- 
ucts. (b) Product Design Engineer on small elec 
tro-mechanical devices including miniature re- 
lays; graduate mechanical or equivalent with a 
minimum of five years’ experience in design of 
related products such as relays, controls, in- 
struments solenoids regulators, switchgear, 
etc. Will apply knowledge of manufacturing 
processes to produce practical production designs 
of new products. Salaries open, benefits include 
profit sharing, etc. Company pays placement 
fees; relocation assistance given. Location, North 
Jersey shore. W8100 


devices 
with 
ment of 
trol 


products such as 


ELECTRICAL ENGINEERS, graduates, with 
three to five years’ experience in development 
and design in electro-mechanics, components, 
controls and circuitry. Include in application 
salary requirements. Location, central New Jer- 
sey. W8110 


ELECTRICAL MOTORS ENGINEERS, 
graduate electrical, with experience in design 
and/or application of electric motors, to review 
design of large electric motors for pumps drive. 
Some pump experience desirable. One to three 
experience required. Salary, to $8400 a 
Location, western Pennsylvania. W8111. 


young, 


years 
yeal 


POWER PRODUCTION ENGINEER for an 
electrical utility, 30-37, graduate mechanical or 
electrical preferred, with some supervisory abil- 
ity as well as power plant experience. Location, 
Southwest. W8165 


BUYER, ELECTRICAL EQUIPMENT, engi 
neering degree preferred, to 35, with several 
years’ of responsible purchasing experience, in 
non-defense industry, to purchase all electrical 
motors and controls for two plants of a heavy 
equipment manufacturer. Should be familiar 
with modern purchasing methods and controls 
Salary, to start, about $8500 a year. Location, 
Midwest. W8167 


SALES ENGINEER, Electronic, graduate elec- 
trical preferred, to contact the aircraft, missile 
and other related industries, selling several lines 
of highly technical electronic and_ electro 
mechanical components. Heavy experience in 
this field required. Salary and incentive, $10,000- 
$15,000 a year range. Territory, Georgia, Ala- 
bama and Florida. Prefer resident of Florida as 
it will be operating base. W8168 


APPLIED 


electronic, 


RESEARCH ENGINEER, graduate 
electrical or mechanical, with 
development experience in non-destructive 
testing or instrumentation related to ultrasonic, 
transducers, physical testing and _ laboratory 
measurements Instrumentation background 
should be one of pulse and video circuits and 
display systems. Three to five years’ industrial 
experience or equivalent univeristy research 
experience, Salary, $7500-$10,000 a year. Limited 
travel. Location, Connecticut. W8172. 


APPLICATION ENGINEER, mechanical or 
electrical graduate, with five to seven years’ 
experience, to apply standard ultrasonic instru 
ments to unusual test problems that require 
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automatic alarm and rejection features, requir- 
ing background in ultrasonic nondestructive 
testing. Work will include the design of auto- 
matic inspection equipment for sheet stock, bar 
stock and general regular shapes; also irregular 
Shaped pieces as found in castings and forgings 
Salary, $6500-$9200 a year. Limited travel. Loca- 
tion, Connecticut. W8173 


TEACHING PERSONNEL. (a) 
electrical engineering, 


Instructor in 
Master's degree. (b) In- 
structor in mechanical engineering, Master's 
degree. (c) Associate Professor of electrical en- 
gineering, for courses in electronics, Master's 
degree. Salaries commensurate with training and 
experience; 82 school month. Location, Penn- 
sylvania. W8178. 


DEVELOPMENT ENGINEER, B.S.E.E., elec- 
tronics major; must have experience in design, 
testing and/or manufacturing phases of VHF 
omni-range monitor equipment or precision 
phase generating for measuring equipment. 
Government work; production company. Salary 
open. Company will pay placement fee. Loca- 
tion, southern New Jersey. W8182. 


DESIGN ENGINEERS, B.S.E.E., with five years’ 
minimum experience in power supply design 
magnetic amplifier regulating system design, for 
the design of packaged power supply units for 
ground, shipboard, aircraft and missile applica- 
tions, to work reliably under wide temperature 
extremes and under severe environmental con- 
ditions. Salary, $8000-$10,000 a year depending 
upon experience, background. Location, Penn- 
sylvania. W8184. 


ELECTRICAL ENGINEER for a product de- 
velopment department, graduate electrical, with 
one to three years’ experience. Duties will in- 
clude design, testing and coordination of new 
product development, direct draftsmen and 
technicians in carrying out work on projects. 
Should be capable of developing new products 
for electro-mechanical products. Salary open, 
depending upon education and experience. Lo- 
cation, upstate New York. W8186. 


ENGINEERS. (a) Tax Depreciation Engineer in 
public utility, 30-35, with experience in utility 
properties combined with statistical experence. 
Company wll train in tax work. Salary, $9000- 
$10,000 a year. (b) Junior Engineer to work as 
understudy to above. Location, New York, N.Y. 
W8188. 


ENGINEERS, (a) Senior Project Engineer, elec- 
trical graduate, with design, estimating, and 
production experience on military electronic 
equipment. Salary, $10,000-$14,000 a year. (b) 
Electronic Engineer, electrical graduate, with at 
least five years’ circuit design experience in 
radar and computer fields including experimen- 
tal and prototype equipment. Salary, $8000- 
$10,000 a year. Location, lower Connecticut. 
WBI9I. 


SENIOR TECHNICAL WRITER, degree in 
electronic, electrical engineering or equivalent, 
with a minimum of three to four years’ ex- 
perience as a technical writer for a company 
or technical publication firm publishing hand- 
books to government specifications. Knowledge 
of production techniques. Will do technical 
writing in the electronic, electrical and electro- 
mechanical field. Salary, to $10,000 a year. Lo- 
cation, lower Connecticut. W8192. 


SALES MANAGER, Electronic, graduate elec- 
tronic or electrical engineer, with at least ten 
years’ experience in sales engineering, including 
five years’ sales manager with corporation ac- 
tivity in research, development and manufac- 
turing of electronic instruments, systems and 
subsystems. Position is with fast growing elec- 
tronic engineering and manufacturing organi- 
zation. Submit resume, salary requirements. Lo- 
cation, New York suburban area. W8212. 
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ELECTRICAL ENGINEER, graduate, for com- 
pany which develops, designs and manufactures 
high quality precision electro-mechanical de- 
vices, with two to five years’ experience, to 
design electro-mechanical products such as func- 
tion potentiometers, rotary switches, etc. Must 
have interest and aptitude for mathematics and 
circuitry. Salary, to $9000 a year. Location, 
New York, N. Y. W8217(a). 


SALES MANAGER, 35-42, graduate electrical, 
with sales management experience in electronics 
fields, i.e., loud speakers, transformers, soils, etc. 
Sales are principally OEM to radio, TV, auto- 
mobile companies and government. Sales force, 
ten men coast to coast. Salary, $14,000-$17,000 
a year. Location, Midwest. W8220 


DATA PROCESSING ENGINEER, 25-35, aca- 
demic background in electronics, with M.S. in 
E.E. desired; for fundamental research and study 
within the area of equipment design concerning 
data processing technology. Communications or 
circuit design experience preferred. Salary com- 
mensurate with experience. Location, central 
New Jersey. W8228. 


PRODUCT MANAGER for a manufacturer of 
electric call, signal and alarm systems, 35-45, 
with a thorough knowledge based upon expe- 
rience of the national market for sound and 
coordinated signal distribution system. Familiar- 
ity with design and production problems and 
costs. Will investigate and appraise market po- 
tential; collaborate with sales and research and 
development on design of systems and introduc- 
tion into field, etc. Salary, $12,000-$15,000 a 
year with fringe benefits. Location, East. W8233. 


PUBLIC UTILITY ENGINEER, to conduct 
studies, investigations and analyses relating to 
regulation of the operations, services and rates 
of utility companies. Three to five years’ ex- 
perience in engineering involving public utility 
construction, operation and maintenance. Salary, 
7860-$10,536 a year. Location, Hawaii. F8241. 


ELECTRICAL ENGINEERS. (a) Supervisory 
Electrical Engineer, B.S. and M.S. in E.E., with 
Ph.D. in E.E. or Physics highly desirable. At 
least 15 years’ experience in successful electrical 
engineering design on circuit analysis amplifier 
theory, servomechanism control theory, pulse 
and digital circuits, general electronics and elec- 
tronic and electro-mechanical construction tech- 
niques. Salary, to $18,000 a year. (b) Super- 
visory Electrical Engineer, B.S., M.S. in electrical 
engineering, with 10 to 15 years’ practical de- 
sign experience of electronic and_ electro-me- 
chanical devices. Will be responsible for a va- 
riety of product and systems designs involving 
measuring devices and control devices, in elec- 
tronics, electro-mechanical, mechanical nuclear 
(measurement-detection) fields. Salary, to $16,500 
a year. Location, Ohio. W8243. 


ENGINEERS. (a) Assistant Production Manager, 
graduate electrical, with three or more years’ 
as a production supervisor in the manufacture 
of electronic industrial control bonus. (b) Su- 
pervisor of assembly, test and calibration (elec- 
tronic equipment), graduate electrical, with 
three to five years’ production technicians in 
assembling, testing and calibrating electronic 
equipment; 25-35. Salary, $6000-$7200 a year, 
plus bonus. Location, Ohio. W8244. 


DESIGN ENGINEER, graduate mechanical, 
with equipment design experience, to work with 
plant mechanical department handling short 
term equipment design and small facilities proj- 
ect engineering jobs. Salary open. Location, 
Pennsylvania. W8246. 


APPLICATION ENGINEER, graduate electri- 
cal, with from one to three years’ experience in 
electro-mechanical work, preferably on regu- 
lators, controls, etc. Salary, $7000-$8000 a year. 
Location, Connecticut. W8250. 

(Continued on page 50A) 
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Industrial Notes 


(Continued from page 45A) 


Alcoa 
Pittsburgh, Pa... 


Pocket-sized record players and power- 
ful radios no bigger than a pen or wrist- 
watch today are but a few years away 
from the market because of the versatility 
of alumina, a powdery white oxide from 
which metallic aluminum is made. The 
prediction is made by the Aluminum 
Company of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa., which notes that it 
now is supplying alumina to several ce- 
ramic manufacturers for use in tiny 
blocks, called Micromodules, designed to 
contain all the a complete 
electronic 


elements of 
circuit 


Marshall Industries, Inc. 
San Marino, Calif. 


entire assets, 


Elec 


The purchase of the 
lease holdings, and inventory of the 
tron Products Co., a division of Preco, 
Inc., by Marshall Industries, Inc., 2065 
Huntington Dr., San Marino, Calif., has 
been Electron Products Co 
manufactures precision miniaturized cap 
acitors and radio interference and 
filters. Marshall Industries is a 
established company formed through the 
merger of three companies bearing the 
generic name of G. 8. Marshall Co., manu- 
facturers’ representatives, the Wahlgren 
Electric Manufacturing Co., and Electro 
Physics Laboratories, Inc. 


announced, 


Nose 
recently 


Vita-Var Corp. 
Newark, N.J... 


A. O. Allen, vice-president, Vita-Var 
Corp., 10 Commerce Court, Newark 2, 
N. J. announces that their research lab- 
oratory has developed a multipigment 
Stainless steel paint, no. 13448, which 
represents a significant advance in the 
durability of maintenance paints for ex- 
posed steel and aged galvanized iron. Ac- 
cording to Mr. Allen, Vita-Var Corp. 


co-operated with a large power company 
in the pioneering of its development. 
This paint, which contains mixtures of 
Stainless steel flakes and nonmetallic pig- 
ments in a long oil alkyd vehicle, has 
successfully passed 8 years of extensive 
laboratory and field tests in 
areas. 


corrosive 
(Continued on page 49A) 
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. .. when you mount the newly designed Hevi-Duty 
Type SZO Control Circuit Transformer. Savings in 
panel space range up to 20 percent over units of 
equivalent rating. Better yet, you'll have extra inrush 
capacity (up to 150% more) due to Hevi-Duty’s 
interleaved windings and other new improved pro- 
portions of design. New Type SZO transformers 
range from .050 to 5 KVA. 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, 


Write for Bulletin 300 for further details 


Bip. 


A DIVISION OF ic|— BASIC PRODUCTS CORPORATION 


WISCONSIN 


Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 
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B M 1620 data processing system 


...the most powerful engineering computer in its low price class 








& 


The new IBM 1620 is a desk-size engineering computer that offers you more 
computing ability per dollar than any system in its price class. 
Transistorized throughout, the IBM 1620 has a 20,000-digit magnetic core 
memory with variable field length and immediate accessibility. Its input 
output notation, on paper tape and console typewriter, is in convenient 
decimal arithmetic. It can perform more than 100,000 calculations a minute 
and is easily adapted to your engineering problems. 

Easy to learn, easy to operate, easy to communicate with, the low-cost 1620 
helps free your engineering talent for more creative work. And in keeping 
with our concept of Balanced Data Processing, the IBM 1620 is supported 
by extensive services. This includes a comprehensive library of mathematical 
routines and specific industry programs to permit you to put the 1620 to 
work without unnecessary delay. 

Ask your IBM representative about the unique advantages of the IBM 1620. 


Like all IBM equipment, it may be purchased or leased. 


balanced data processing IBM. 
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Industrial Notes 


(Continued from page 47A) 


Bell Telephone Laboratories 
New York, N.Y... 


Phe discovery of a method for press- 
ing rods of commercially available pow- 
dered boron has led in turn to successful 
floating zone meltimg of that extremely 
high-melting element. The technique will 
provide larger crystals for basic research 
studies of this semiconductor than have 
been available before. A paper describing 
the new method was presented by Dr. 
E. S. Greiner of Bell Telephone Labora- 
cories, 463 West St., New York 14, N. Y., to 
the Metallurgical Society of the American 
Institute of Mining, Metallurgical, and 
Petroleum Engineers. Because of its physi- 
cal properties, boron does not lend itself 
to floating zone melting, since it is not 
possible to form the powder into a suit- 
able shape by pressure alone. The pressed 
forms are so friable that they crumble as 
soon as any attempt is made to remove 
them from the forming dies. 


Kulite-Bytrex Corp. 
Newton, Mass... 


Kulite Semiconductor Products, Inc., 
Ridgefield, N.J., and Bytrex Corp., New- 
ton, Mass., announce the formation of 
Kulite-Bytrex Corp., a jointly owned sub- 
sidiary. The new company was organized 
to manufacture semiconductor — strain 
gauges and semiconductor strain gauge 
devices under license from Bell Telephone 
Laboratories. The company, located at 50 
Hunt St., Newton 58, Mass., expects to 
make a limited number of gauge types. 


Du Mont 
Clifton, N.J... 


The two-way mobile radio business 
of Avia Products Co., Los Angeles, Calif., 
has been purchased by Aflen B. Du Mont 
Laboratories, Inc., Clifton, N. J. Avia 
Products has concentrated its mobile 
radio design and production on rugged, 
compact, and weather-proof transmitter / 
receiver units for police motorcycle use, 
as well as for commercial motorcycles, 
plant vehicles, bulldozers, and other 
equipment where the radio must be sub- 
jected to extremes of shock and vibration. 


Burndy Corp. 
Norwalk, Conn. . . 


Burndy Electra S. A., European sub- 
sidiary of Burndy Corp., Norwalk, Conn., 
will manufacture electric connectors for 
users in the Common Market nations in a 
new plant scheduled for completion in the 
spring of 1960 in Malines, Belgium. The 
plant will house a complete machine shop 
with tool and die facilities, press and as- 
sembly operations, and a warehouse. It 
will serve offices across western Europe. 


(Continued on page 5iA) 
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Professional Opportunities Are Available For 
Electrical Engineers 


with interest and experience 
in the following fields: 


e Design and Development of: 
Industrial Electronics and Power 
Controls and Instrumentation 
Electronics 


e Operation & Maintenance of 
Nuclear Devices 


For information please write to: 


Personnel Manager 


A Center for 
Nuclear Research 
Development 


Brookhaven 
National 
Laboratory 


UPTON, LONG ISLAND, N. Y. 





Please mention ELECTRICAL ENGINEERING when writing to advertisers 








Personnel Service, Inc. 


(Continued from page 46A) 


CHICAGO OFFICE 
ENGINEERS a 
B.S.E.1 22 oF 
ter training if 


Sales Engineer lrainee, 
would require headquar 
knowledge ot A 
Duties: Selling 
and induction motors 
control and 
Application Engineer 
preterably 


more 
no experience 
rotating and 
large AC synchronous 
A( generator 
Salary, $5700 and up. (b 
B.S.E. 22 o1 
know AC rotating 

Handling 
othices 


machinery control 


motor switchgear 


more some experi 
and control 
technical correspondence with 
checking spe 
cifications and recommending proper application 


em 


Duties 


machinery 


held ales preparing bids 


of equipment to 


customers requirements, Can 

Salary, $5700 and 
B.S.E.E., 22 
knowl 


to outside sales posit 


Machine Design 


ion 
up. (Cc) Engineer, 
15, two or more years design experience, 
edge of AC rotating machinery. Duties: Design 
ing AC synchronous or induction motors rang 
ing in HP 100 to 5000 HP, for a manu 
facturer of induction Salary, $6000 and 
negotiate the fee. Location, 


from 
motors 
up. Employer will 
Minnesota, C7808 


ENGINEERS. (a) 


puter 


Sales Engineers, digital com 
ind or electro-mechanical equipment sales 
Salary, $9600, plus, a year 
Specialist, M.S. or B.S. in 
Math and computer application experience. Sal 
ary 00-$10,200 a Mathematicians 
Programmers years’ of computer 
systems applications experience 
B.S.E.E. or Physics and 
input-output design and development 

Salary, $7800-$10,200 a 
open in Chicago 
Emplover will 


experience required 
b) Sales Technical 


year. (C) 
two to six 
programming 

d) Electronic Engineers, 
computer 
ex perience 
tions 


with 


vear. Posi 
and Los An- 
placement fee. C7775 


Cleveland 
geles pay 
PROJECT 

and Design) 
designing 
tronic 


ENGINEER, (Electrical engineering 
graduate E.F. Must be capable of 
electrical equipment combining elec 
controls, motors and servomechanisms for 

automatic fusion welding equipment 
Will work in Sales Engineering Department as 
coordinator between engineering, 
drafting, production, purchasing and sales, with 
purchasing on critical materials, shortages, in- 
ventory levels. Liaison with sales for quotations 
and requirements of orders received. Company 
will negotiate placement fee. Salary, $7200- 
$8400 a year. Location, Chicago. C7774 


use im 


developing, 


ELEC 


but 


PRICAI 


not 


DESIGNER, E.E. degree desired 
essential, to 40; four years’ experience 
in electrical design and drafting of power plants 
and industrial installations (power, lighting and 
control). Duties: Design layout (preparation of 
drawings if necessary) of power plants, indus 
trial installations, pumping plants, et selec- 
tion of type and sizes of equipment, cables, 
breakers, etc., estimating costs. Assstiant to Elec- 
trical Engineer in preparation of specifications 
for a consulting engineer. Salary, to $8400 a 
year. Location, Louisiana. C7778 


TESTI 
option 
electrical lab 


ENGINEERS, 


Graduate E.E power 
with 


one to five years experience in 
Sound knowledge of electric cir 
cuits. Duties: Electrical test work on power 
distribution equipment; lab. work and power 
or impulse testing for a manufacturer of high 
voltage electrical apparatus. Emplover will pay 
placement fee. Salary, $6000-$8400 depending 
on experience. Location, Southwest suburb of 
Chicago. C7772 

SENIOR DEVELOPMENT ENGINEER, E.E 
or M.E., to 50. Duties: Creative and analytical 
ability to design and build sample controls with 
new functions or lower costs which can be basis 
of new appliance contro's. Experience in low 
cost mass production devices. Employer will pay 
placement fee. Salary, $9600-$15,000 a Lo- 
cation, Illinois, C7768 


year 


SAN FRANCISCO OFFICE 

RELAYS ENGINEER: EE, young. Preferably 
with some experience or qualified in testing op- 
erating relays and systems to assist on metering 
and telemetering, analyzing circuit prints study 
and operate supervisory controls, handle data, 
logging and load control on substation and 
transmission line problems. For utility. $6600- 
$7200. Location: Washington. S]-4859 
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OPERATING ENGINEER: EE or ME, 30-37. 
With supervisory ability as well as power plant 
experience on systems about 200 MW_ with 
send-out of one billion KWH. For utility. $8000- 
$10,000. Location: Southwest. $j-4855. 


(a) DESIGN, DEVELOPMENT 
Several years experience in 
instrument development 

transistor circuitry for 

Package experience 
PECHNICIANS 
open. Under 
(bread boarding 
electronics 


EE, 


advanced 


age open. 
electronics 
(vacuum tube and 
analog and digital. 
desirable. Salary open. (b) 
Electronics background, age 
year's experience in electronics 
construction and evaluation of 
circuitry, simple sheetmetal work) 
Theoretical background in electronics desirable 
Salarv open. For a manufacturer. Southern Cali 
fornia. S}-4850 


one 


DESIGNER: EEF 


Minimum 
circuitry 


age open two or 
ex perience in 


television 


years design of 
monitors, camera con 
must have formal tran- 
television circuitry 
For manufacturer. 


transistorized 
trol 
sistorizing 
ex perience 
Southern 


ind cameras 
training 
Salary 

California 


units 

as well as 
open 
$j4849a 


DESIGNER: EE, age open. Three to five years 
experience designing transformer, rectifier units, 
regulated power supplies and mechanical con- 
trol and transistorized for military applications 
For a manufacturer. Salary open. Location 
Southern California. S$j-4849b 


SALES, APPLICATION ENGINEER: EE, 25 
40. Minimum two years experience selling, pref- 
erably electric power apparatus. Will contact 
and sell circuit breaker type equipment to con- 
tractors, consultants and distributors in de- 
veloped territory for regional office. $7200-$9000, 
plus mileage and annual bonus. Car required. 
Location: Northern California. $j-4837 


DESIGNER: EE, well experienced design, dia- 
gramming, computors specifications and plans 
for industrial and commercial — installations 
power, light, distribution centers, industrial, 
interlocking controls), involving feeders, main 
switchboards, electric machinery, as used in oil 
and chemical plants, breweries, etc. Strong on 
short circuit computations. $7800-$9000. San 
Francisco, §)-4828 


ELECTRONICS DESIGNER: EE with Elec- 
tronic maior, young. Minimum two years ex- 
perience after graduation and ability to design 
electronic circuitry, component specifications and 
carry production through production engineer- 
ing: should have knowledge of transistor design 
and circuitry analysis for manufacturer of com- 
puter type equipment. About $7800. San Fran- 
cisco East Bay. $j-4813a. 

WRITER (ELECTRONICS): 
tronic major, age open. Experienced in design 
and with demonstrated capability of technical 
writing for manuals of specifications and other 
technical descriptions. $7800. For manufacturer. 
San Francisco East Bay. $j-4813b 


EE, with Elec- 


QUALITY CONTROL COMPUTER: Must 
have experience in tape recording or allied 
fields; work and operate department, knowledge 
of governmental standards; able to handle sta- 
tistical quality control and develop organiza- 
tional manual. Establish system to control pro- 
curement of raw materials, fabricate parts and 
components, systematize identification and re- 
ceiving of material. Provide surveillance of in- 
voice drawings, inspect manufacturing assembly 
production and packing to assure optimum re- 
sults. For manufacturer. Substantial salary. San 
Francisco Peninsula, $j-4809. 


PRODUCT DESIGNER: EE or ME, young. 
Minimum five years experience tape recording 
or allied field; assume complete design and _ re- 
sponsibility for miniature recorders. For manu- 
facturer. $9000 up. San Francisco Peninsula. 
$j-4807 


DESIGNER: EE, young. At least three years 
circuitry and component design; able to assume 
complete responsibility for design of transis- 
torized analog and digital circuitry for manu- 
facturer. $7800, up. San Francisco Peninsula. 
$j-4806 


SALES ENGINEER: Minimum two years ex- 
perience electronic components and fundamental 
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knowledge of electronic circuitry or minimum 
two years experience missile components and 
system. Salary open. U.S. Citizen; clearance re- 


quired, San Francisco East Bay. $j-4810-Rb. 


DESIGNER, DEVELOPMENT: EE, advanced 
degree desired. At least five years engineering 
experience with specialization in digital anda 
logic circuit design or servo mechanism tech 
niques, to work in development of high speed 
printers. Experience in digital computers, high 
speed input and output equipment, data con- 
verters, servo systems and application. Knowl- 
edge of solid state devices (transistors). $10,800- 
$12,000. Southern California. $j-4799-R. 


PRODUCTION FOREMAN: Electrical back- 
ground, open. Considerable experience in 
coil winding business. Familiar with coil wind- 
ing machinery (layer, bobbin, toroidal). Familiar 
with general machine shop equipment (lathes, 
drill press, etc.) and vacuum potting techniques. 
New mechanical component manufacturing com- 
pany. Excellent opportunity for growth. $7800. 
San Diego. $j-4788 


age 


FIELD 
cense. Able to 
fire alarm 


OFFICE ENGINEER: 
check, inspect, 
ssstem for national 
competent mechanic and 
heading up whole process. Work in industrial 
plants and public buildings. Some travel. $6000 
up. Headquarters San Francisco. $j-4786. 


EE Li- 
install 


Prefer 
maintain, 
firm. Should be 
assist manager by 


DESIGN AND 
young. Several 
development 


PACKAGE ENGINEER: EE, 
vears experience in instruments 
and package experience desired. 
Must have theoretical and practical development 
knowledge and be able to design advanced 
measuring equipment (analog and digital) using 
both vacuum tube and transistor circuit. For 
manufacturer. Salary open. Southern California. 
$j-4784 


DESIGNER: EE, young. Minimum four years 
experience in high frequency equipment. Design 
circuit on mobile communication equipment, 
VHF and UHF. Up to 1000 m.c., develop new 
circuit and modify existing equipment. For 
manufacturer. Salary commensurate. Southern 
California, $)-4783 


FIELD ENGINEER: CE or EE, major in struc 
tural design, under 30. Experienced in design 
and construction of structural steel with con 
sultant steet fabricator or contractor. Capabiliy 
for sales promotion and personal contact work. 
Demonstrative ability in speaking informally 
before audience. Must be trained engineer, 
qualified to understand problems of design and 
structural steel, who is interested in promo- 
tional work and can present his subject well. 
Salary commensurate. Headquarters Los An- 
geles. $j-4782 


FACILITIES ENGINEER: EE, to 35. Two to 
five years general electrical experience related 
to engineering department work in any indus- 
trial application, for buildings, plants, remote 
installations, terminals, waterfront or large in- 
dustrial developments. Work with mechanical, 
civil, contractors, architects and engineers. For 
major oil company. $6600-$9600. Southern Cali- 
fornia. §$j-4872-R 


SALES ENGINEER: 
selling to industrial 
users of industrial architectural equipment 
motors, starters, switchboards and other stand- 
ard supplies. For electric constructor and motor 
repair shop. Salary plus commission and ex- 
penses. Car required. San Francisco Bay Area. 
$j-4779-R. 


Age open, 
contractors 


experienced 
and 0.e.m. 


SENIOR INDUSTRIAL ENGINEER: EE or 
ME, experienced in industrial work. Experienced 
in human engineering, work measurements, 
method studies; to develop new improved sys- 
tem, new concepts and design equipment for 
postal service. Work closely with postal em- 
plovees, coordinate (not time study). $8400- 
$12,000; for manufacturer. San Francisco Penin- 
sula, $j-4773-R 


DESIGN, DEVELOPMENT: EE, with Elec- 
tronics major. Well qualified to deal with de- 
sign, development circuitry and production of 
marketable electronic equipment. For controls, 
receivers, transmitters, close circuits and other 
application. For manufacturer. About $8400. San 
Francisco, $j-4771 
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THE 
ENGINEERING 
INDEX 








A Guide 
to the Current 
Technological 


Literature 
of the World 


Engineering Index is 
g£ 


COMPREHENSIVE 


All applications of engineering 
methods and concepts to in- 
dustry, agriculture, mining— 
the entire economy—are cov- 
ered by Engineering Index. 


FLEXIBLE 


“Field of Interest” Divisions 
permit subscribers to select as 
little, or as much of the Serv- 
ice as they wish. 


CONVENIENT 


Publication on library cards 
permits easy distribution of 
the abstracts within an organi- 
zation as well as central filing. 


WORLD-WIDE 


No other abstracting service 
covers foreign technical litera- 
ture as extensively as does 
Engineering Index. 


Write 
THE ENGINEERING 
INDEX-Inc. 
(A non-profit organization) 
33 West 39th St., 
New York 18, N.Y. 
for 
16-page descriptive catalog. 
- 
Free on request. 


* 








"HES IN FoR. A MIGHTY BIG 
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MUCH EASIER INSTALLATION CAN BE... 
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LOOK FOR BIG NEWS COMING FROM THE 
ORIGINATORS OF 54% STEP REGULATORS 
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Industrial Notes 
(Continued from page 49A) 


Motorola Inc. 
Chicago, Ill. . . 


The U. S. Weather Bureau is install- 
ing a 10-mile microwave system to trans- 
mit data between computer stations at 
the National Bureau of Standards (NBS) 
in Washington, D. C., and the Weather 
Bureau's National Meteorological Center 
in suburban Suitland, Md., provided by 
Motorola Inc., 4501 W. Augusta Blvd., 
Chicago 51, Ill., the system will take in- 
formation from a magnetic tape at one 
station and record it on a similar tape at 
the receiving station. The tape can then 
be used as input for the IBM 704 com- 
puters used at both stations. The trans- 
mitted information will consist of official 
weather reports assembled at Suitland. 
These reports will be processed by the 
NBS computers and the results will be 
transmitted back to the Suitland station. 
Computers at both locations are used be- 
cause of a heavy work load and the need 
for standby facilities. 


American Meter Co. 
Fullerton, Calif. 


A 65,000-square-foot addition to the 


American Meter Co. plant has _ been 


opened in Fullerton, Calif. This addition, 
which more than doubles the plant’s size, 


will house all production, customer serv- 


ice, warehousing, and research operations 
of the company’s Reliance Regulator Di- 
vision. This division, formerly located in 
Alhambra, Calif., manufactures gas pres- 
sure regulators for commercial, industrial, 
and domestic applications. 


Industrial Patent Research Co. 
Columbus, Ohio .. . 


A unique service especially tailored 
for management and research develop- 
ment staffs of electronics, petroleum proc- 
essing, petrochemical, chemical, pharma- 
ceutical, and related firms is being offered 
by Industrial Patent Research Co. (IPR). 
Ihe service entails the reduction of tech- 
nical patents to easily understood digests 
of basic principles. These short summa- 
ries of patents, free from legal terminol- 
ogy and redundant detail, can be scanned 
and understood in a few minutes by sci- 
entific personnel, Clients of this service 
can assimilate 50 to 100 or more patents 
a week in less time than is required to 
review a single lengthy patent, when pro- 
vided with these concise patent analyses. 
Patents to be analyzed are provided by 
the client to IPR which then prepares the 
analyses in accordance with an agreement 
established between the two companies. 
These concise extract-abstracts are then 
distributed to designated personnel of the 
client company. Write to E, Corbett, Di- 
rector, Industrial Patent Research Co., 
2266 E. Main St., Columbus 9, Ohio. 


(Continued on page 52A) 
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i aa a a he 
rea tivity 


rs ijeataees a or: “ 
once ay gee 
—_ d om, he _» 


Out here 
in Kansas there’s still space to breathe. You 
can still drive your car to work in minutes, 
think in a free creative environment on 
dynamic projects undimmed by soot or smog. 


Wake up 
to the best of Mid-American living in Wichita, where 
your family will enjoy superior housing, excellent 
schools and churches, ample cultural and recreational 
facilities, and the bracing, healthful climate of four 
true seasons. 

Here YOU, as a senior engineer 
or scientist, will find assignments to chal- 
lenge your fullest powers of creativeness in 
electrical research, antenna design, config- 


uration design propulsion and guidance 
systems for existing and future air-space 


systems ...with plenty of opportunity for 
advancement. 


Ae RR RS RRR ERIE MERI OA amy 
BOEING AIRPLANE COMPANY. WICHITA 1, 
KANSAS. ATTN: MR. MELVIN VOBACH, 
DEPT. EEA. 


relax and think ... in Kansas 


SEOIEMN ise =§ WICHITA 
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Industrial Notes 


(Continued from page 51A) 


Corning Glass Works 
Bradford, Pa. . 


\ new building designed for manu 
facturing high-purity fused silica has 
been placed in operation in Bradford, Pa., 
by Corning Glass Works. The one-story, 
7,500-square-foot facility is situated next 
to Corning’s modern electronic compo- 
nents plant. The building will produce 
fused silica for ultrasonic delay lines and 
optical applications. Ultrasonic delay 
lines are designed and manufactured by 
the electronic components department. 


Chicago Bridge & Iron Co. 
Chicago, Ill. . . 


\ new evaporator design and = con- 
struction has been developed to solve 
atomic age problems in concentrating ra 
dioactive wastes which Consolidated Edi- 
son Co. of New York, Inc., must dispose of 
after its new 275,000-kw Indian Point nu- 
clear power plant on the Hudson River 
goes into service in April 1961. Designed 
by Chicago Bridge & Iron Co., 332. S. 
Michigan Ave., Chicago 11, Ill., and cur- 
rently under construction at its Green- 
ville, Pa., shops, the evaporator will be 





made entirely of Inconel (nickel alloy) 
and have an entrainment section of wove 
stainless steel six times the usual thick- 
ness. The design calls for a welded flange- 
less unit that will accept wash-down and 
purge water from the entire plant and 
vaporize it so effectively that less than 5 
parts in 100 million of dissolved solids are 
in the discharge. An ion exchange unit 
will cut this minuscule amount to less 
than | part in 100 million as safe as the 
Hudson River. 


Kahn Research Laboratories, Inc. 
Freeport, N.Y... 


This company recently moved to new, 
larger office and plant facilities at 81 S$ 
Bergen Place, Freeport, N.Y. The move 
will provide much-needed engineering and 
manufacturing space for the production 
of single-side-band and compatible single 
side-band adapters for high-frequency anc 
broadcast-type AM transmitters. 
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EXCELLENCE 
IN ELECTRONICS 


Problem: HYDROSPACE 


Hydrospace —- concept of space in ocean, motion through an opaque 
medium — offers a complex of challenge unique in engineering. To 
solve this tri-dimensional riddle, Raytheon’s Submarine Signal 
offers an equally unique concept — industry’s first ASW CENTER. 


Now under construction, the Center will be a single activity 
devoted to research, development and production of detection, 
navigation, communications and fire control equipments. 


Prime programs concern pro and anti-submarine warfare, ad- 
vanced systems studies, oceanography. Product vehicles are: 
submarines; surface and hydrofoil ships; air and underwater 
drones; missiles; helicopters. Pressure, opacity, dense packaging 
necessitate the highest level of technology. 


For information on select staff openings in several technical 
specialties, write: Mr. Donald H. Sweet, Executive & Engineering 
Placement, Raytheon Company, 624 H Worcester Road, Fram- 
ingham, Massachusetts (suburban Boston). 


SUBMARINE SIGNAL 
GOVERNMENT EQUIPMENT DIVISION 





aa fn =! 


SUBMARINE AIRBORNE SYSTEMS HEAVY 
SIGNAL ELECTRONIC MANAGEMENT ELECTRONIC BARBARA 








f your thirst for 
advancement is unslaked... 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 
Control System Analysis & Design 
Antenna & Radome Design 
Radar System An s and Design 
Instrumentation 
Equipment Installation 
Test Procedures 
Logic Design 


Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
ervo Units 


and systems 


ixiliary Power Supplies 


Aeronautical Engineering: 
lynamic Design 
1 Aerodynamic Study 
Heatir g 
cy Te sting 
Dynamic Analysis of Flutter 
and Vibration 
Aeroelasticity 
Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 


Metallurgy 


Physics and Mathematics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 


Mathematical Analysis 


For full information 
write to: 


Mr. C. C. LaVene 

Box 620-Q 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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Trade 


Relay Definitions and 
Testing Procedures... 


\ 70-page progress report by the Na 
tional Association of Relay Manufacturers’ 
technical committees on dry circuits (low 
energy switching): measurement of elec 
trical characteristics; contact life testing; 
environmental testing including tempera 
ture, humidity, altitude, and corrosion; vi 
bration testing: shock, acceleration, and 
tumbling, presents suggested definitions 
and test procedures, discusses test equip 
ment and precautions, outlines work vet 
to be done, and _ solicits comments and 
suggestions on work accomplished to date. 
Write Prof. C. F. Cameron, National Asso- 
ciation of Relay Manufacturers, P. O. Box 
6, Stillwater, Okla. 


Fire Extinguishing 
Systems Booklet... 


\ newly revised booklet on fire ex- 
tinguishing systems and equipment, called 
Folio 1-1, lists principal causes of large 
loss fires, advantages in the use of carbon 
dioxide, and examples of extinguishing 
installations in various industries. Typical 
systems for the protection of generators 
flammable liquids, paint spray rooms and 
booths, quench and dip tanks, record and 
fur storage vaults, and pump house and 
pumping operations are illustrated, Cardox 
Division of Chemetron Corp., 840 N. Mich- 
gan Ave., Chicago 11, Hl. 


Transformer Catalog ... 


The Design and Usage of Miniature 
Pulse Transformers,” published by PCA 
Electronics, Inc., covers the history of low 
level pulse transformers, their chief dif 
ferences compared to other transformer 
types, methods of measurement, and theory 
of application. Also included is data on 
pulse transformer equivalent circuit, trans 
former polarization, methods of degaus 
sing a core, manufacturing procedures, 
style, and packaging. PCA Electronics, 
Inc., 16799 Schoenborn St., Sepulveda, 
Calif. 


Industrial Use of Isotopes ... 


\ 12-page booklet, “Industrial Radiog- 
raphy with Radioisotopes,” describing 
equipment and methods of radiographing 
all kinds of industrial products, discusses 
the advantages peculiar to isotopes in 
radiography, the selection of the proper 
isotope for a particular job, and methods 
of making radiographic exposures. The 
booklet also contains a chart of equivalent 
energies showing typical exposure times 
required to radiograph various materials 
of varying thicknesses with some of the 
popular isotopes. Picker X-Ray Corp., a 
subsidiary of C.1.T. Financial Corp., 25 
S. Broadway, White Plains, N.Y. 


iterature... 


Brochure on 
Digital Tape Handler... 


An 8-page brochure on the FR-400 
digital magnetic tape handler includes 
complete specifications on the machines 
which are available with 4 ,;-, or L-inch 


tape, providing up to 32 data channels 


Ampex Instrumentation Advertising, 934 
Charter St., Redwood City, Calif. 


Insulating Varnishes Catalog... 


\ comprehensive catalog on the selec 
tion and application of electrical insulating 
varnishes with complete details on all 
electrical and mechanical properties, as 
well as operating temperature limitations, 
is available free from Dept. 59-433, Min- 
nesota Mining and Manufacturing Co., 
Irvington Division, 900 Bush Ave., St. 
Paul 6, Minn. 


Scientific Supplies Catalog... 


Specifications for over 300 exclusive 
products used in the physical sciences 
ranging from optical benches and catheto 
meters to galvanometers and electron im 
pact tubes are described in this 112-page 
catalog. Through a plan of special sup 
plements to users, the catalog will be kept 
current on a quarterly basis Copies may 
be obtained upon letterhead request to 
The Ealing Corp., 40 University Rd., Cam- 
bridge, Mass. 


Magnet Wire Booklet... 


\ 19-page publication to help manu- 
facturing maintenance, and repair firms 
choose the correct magnet wire for her 
metic motors, titled “Enameled Magnet 
Wires for Hermetic Motor Applications,” 
includes a comprehensive table of test data 
for each of the types of insulation Ana 
conda recommends for hermetically sealed 
motor service. These are Anavar, Ana 
therm, Epoxy, Formvar, and Lecton. Ana- 
conda Wire and Cable Co., Dept. EFL, 25 
Broadway, New York 4, N.Y. 


Bronzeless Gold... 


Vhe Bronzeless Gold spray finishes, 
developed — and marketed by the Bee 
Chemical Co., are discussed in an 8-page 
booklet published by the firm. The new 
finishes provide an appearance compa- 
rable to coatings made by the use of bronze 
powder but offer advantages over these 
conventional finishes by being lower in 
cost, nontarnishing, nongelling, and easier 
to apply. Bronzeless Golds are available 
in a full array of matched colors as well 
as a number of standard colors. Bee 
Chemical Co., Logo Division, 12933  S. 
Stony Island Ave., Chicago 33, Ml. 

(Continued on page 56A) 
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Biggest thirst in the universe 


Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac- 
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien- 
tists to aid us in these and other projects. Some of our immediate needs 
are listed on the facing page. 


Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with DOUGLAS 
Donald W. Douglas, dr., President of 
MISSILE AND SPACE SYSTEMS MJ MILITARY AIRCRAFT @ DC-8 JETLINERS & CARGO TRANSPORTS &@ AIRCOMB & GROUND SUPPORT EQUIPMENT 
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Trade Literature 
(Continued from page 54A) 


Multichannel 
Scaler Analyzer... 


This 4-page brochure explains new 
features, operating characteristics, and spe- 
cifications of the RCLiac /28 multichan 
nel scaler-analyzer which functions as a 
128-channel pulse height analyzer and a 
125-channel scaler suitable for preset time 
and preset count gross counting. Radia- 
tion Counter Laboratories, Inc., 5121 W. 
Grove St., Skokie, Tl. 


Time Delay 
Relay Catalog... 





Catalog No. 100, containing the most 
complete line of economical quality com- 
mercial and military thermal time delay 
relays, is now available from Ortron Elec- 
tronics Corp., 29 Lincoln Ave., Orange, 


: P N. J. 
REWARDING: 


Stock Servo Motor Bulletin .. . 








A feeling of accomplishment, comfortable salary, security, fine Fhe RBC-2407 stock servo motors for 
home, prestige in the community. Yes, these are the marks of a precision instruments and remote posi 
successful Motorola engineer in Chicagoland. But, what exactly tioning systems are described in technical 
makes a career at Motorola so rewarding—beyond the ordinary bulletin MO-3.13. Detailed performance 
realm of material benefits? ratings and dimensional drawings are 

Foremost is opportunity. For here a man is encouraged to use given for both gearhead and nongearhead 
all of his creative talents to their fullest. He works on projects models of the reversible, low-inertia mo 

mig . : : S é - tors. Holtzer-Cabot Motor Division, Na- 

that spark vision, that inspire imagination. He works with men : : apr 

fi eae *t his abilities calles of seam tet tional Pneumatic Co., Inc., 125 Amory St., 
who recognize an respect his abi Ccieu co Wen, 
he cannot help but admire. 

Yes, a career at Motorola is deeply rewarding. You owe it to 
yourself to discover exactly how much. Simply clip the coupon below. Chassis Punch Folder... 


Radar transmitters and receivers @ Transistor applications Chis 4-page folder gives specific in- 
Radar circuit design © Crystal engineering formation on chassis punches for elec- 
Electronic countermeasure systems @ Sales engineering 
Military communications equipment design 
saegeheraatl e Design of VHF & UHF FM communications types of punches is said to require 50% 
IF strip design in portable of subminiature development is c 
Device using kylstrom, traveling wave tube @ Microwave field engineers less torquing effort than Is customary due 
and backward wave oscillator © Transistor switching circuit design to an exclusive electrocoating process used 
© Display and storage devices © Logic circuit design on the cutting edges. Walsco Electronics 
2-WAY RADIO COMMUNICATIONS e T.V. circuit design engineering Mfg. Co., division of Textron Inc., 100 
e@ VHF & UHF receiver @ Home radio design W. Green St., Rockford, Ill. 
@ Transmitter design and development e@ New product design 
@ Power supply @ Auto radio design 
e@ Systems engineerin @ Mechanical engineering P 
. salient ia . @ Semi-conductor device development “Group Relamping Plan”... 
© Selective signaling @ Semi-conductor application work 


tronics applications and other uses. This 
line of more than 20 different sizes and 


\ booklet describing a_ relamping 
plan for users of large quantities of 
Se danas fluorescent lamps points out how time and 

° ° ° ° ° > 
Phoenix Ariz and Riverside Calif , money can be saved. Sample calculations 
7" ’ ‘ 5 help the user calculate his own relamping 
oe a a a a a a a a a oe a a oe = schedule. For a copy of booklet A-6832, 


MOTOROLA Inc. 


Mr. L. B. Wrenn, Engineering Personnel Mgr., Dept. A 
4501 Augusta Bivd., Chicago 51, Illinois 


Also splendid opportunities in 


call or write the Westinghouse Lamp Di- 
vision office nearest you, or write to the 
Westinghouse Lamp Division, Box 388, 
Bloomfield, N. J. 


Without obligation, send copy of 


“Selecting an Engineering Career with a Future" Fire Prevention Booklets . . . 


[wo booklets, one dealing with home 
fires entitled “Before It’s Too Late!” and 
the other dealing with industrial fires en- 
titled “Fred Flame, the ‘Fiery Delinquent,” 
have been published by the National 
CITY. ZONE____STATE________ Safety Council, 425 N. Michigan Ave., 


L smf see we ew eaeee ee eee eee ee ol Chicago 11, Hl. 


NAME 





ADDRESS 
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3rd National Conference 


ON ANALOG 
AND DIGITAL 
INSTRUMENTATION 


March 1959 


This conference was planned to 
provide a review of the progress 
made in instrumentation technol- 
ogy. Publication T-113 is the 
record of the conference held at 
Philadelphia, Pa.. April 20-21, 
1959. Sponsored by the Recording 
and Controlling Instrumentation 
Committee of the AIEE, the 279- 
page publication contains 31 of 
the papers presented at the meet- 
ing which was divided into the 


following sessions: 


. Engineering Education for 
Instrumentation 


. Electronic Analog Record- 
ers 


. Computer Control Systems 


4. Data Handling Systems 
for Industrial Processes 


. Electrical Transducer Sys- 
tems for Electrical Control 


. High Speed Data 
Handling and Processing 


. Electronic Systems for 
Process Control 


Publication T-113° may be 


ordered for $5.00 from the 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 


Ml} il 
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Ansco 


A Division of 


General Aniline 
& Film Corporation 


Binghamton, New York 


Manufacturer of 

Photographic Film, 

Paper, Chemicals, 
and Cameras 


Since 1842 


Salary dependent on 
qualifications. 
Please send resume includ- 
ing present earnings and 
salary requirements in con- 


fidence to: 


ELECTRONIC 
DEVELOPMENT 
ENGINEERS 


Electrical Engineers or Physicists 


BS or MS in Physics or Electri- 
cal Engineering for advanced 
électronic development. Cur- 
rent openings require 1-15 
years’ experience in develop- 
ment and design of industrial 
electronic controls and instru- 


mentation. Knowledge of optics 


is desirable. 


Challenging opportunities in 
small electronic development 
laboratory dealing with prob- 
lems involving special purpose 
photographic production ma- 


chinery and equipment. 


Mr. Edwin J. Bloom Jr. 
Employment Department 


Binghamton, 


Ansco New York 
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Proceedings of 
an International Symposium 


on the Theory of Switching 


ANNALS OF THE COMPUTATION LABORATORY 
OF HARVARD UNIVERSITY. VOLS. 29, 30 


| by foremost world authorities in 39 papers 
at a symposium devoted to an evaluation of the state 
of the art of switching. This book makes available 
much information needed by research workers in the 
field. The Proceedings were jointly sponsored by the 
Computation Laboratory of Harvard University, Bell 
Telephone Laboratories, Inc., International Business 
Machines Corporation, Radio Corporation of America, 
and Sperry Rand Corporation. 


Subjects covered include: abstract models, contact 


networks, magnetic and transistor logic, switching 


systems, new switches. 
2 vols.: $15.00 


742 pages, 435 illustrations 


HARVARD UNIVERSITY PRESS 











Cambridge 38, Massachusetts 
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You 
A, ADVANCE FASTER with 
ADVANCED PROJECTS and 
ADVANCED EDUCATION! 


At the Baltimore Divisions of Westinghouse, your 
career can move ahead rapidly. Advanced work 
includes Molectronics, Advanced Weapons 
Systems, Electronic Counter-Measures and 
Reconnaissance, The Westinghouse Graduate 
Study Program gives you the opportunity to 
earn advanced degrees at The Johns Hopkins 
University and the University of Maryland. 


Current Career Openings for Electrical 
Engineers, Mechanical Engineers and 
Physicists include: 


ADVANCED ANTENNA & MICROWAVE SYSTEMS 
RADAR SYSTEMS 

NETWORK SYNTHESIS 

DIGITAL COMPUTER DESIGN 

ELECTRONIC COUNTER-MEASURES 

SOLID STATE DEVICES & SYSTEMS 
AUTOMATIC CHECKOUT & FAULT ISOLATION 
RECONNAISSANCE & SURVEILLANCE ” 
LIAISON ENGINEERING 

ELECTRONICS INSTRUCTION 

TECHNICAL WRITING 

COMMUNICATIONS SYSTEMS 

HUMAN ENGINEERING 

ASTRONAUTICS SYSTEMS 

QUALIFICATION ENGINEERING 


| SEND RESUME TO: Mr. A. M. Johnston, Dept 200 


estinghouse 


a 





BALTIMORE 


P. 0. Box 746 3, land 
AIR ARM DIVISION « ELECTRONICS DIVISION > ORDNANCE DEPARTMENT 


=a 


JANUARY 1960 Please mention ELECTRICAL ENGINEERING when writing to advertisers 59A 








4 
et eS 


ie 


i 
= 


Re st ste 


i? 








Giant generator gets new coils by National 


._The Specialists in electric coils/repair service 


When one of Bonneville Dam’s big waterwheel 
generators required rewinding, National’s experience 
in coil design and production was put to work. 

National built a complete set of stator windings, 
comprising 594 coils, plus circuit rings and connec- 
tion taps and furnished complete winding supplies. 
All coils were given high frequency tests at 10,000 
volts, to check turn-to-turn insulation, and 40,000 
volt ground test A.C. 60 cycle for one minute. 


For more information call National's 
Columbus plant...HUdson 8-1151. Or 
call the nearest National field engineer. 


National also furnished supervision for installa- 
tion. Despite limitations in working space—the rotor 
was not removed from the machine but was jacked 
up sufficiently to permit winders to enter—the work 
was completed on schedule. Generator No. 10 is now 
back in service—and is running several degrees cooler 
than before rewinding. 

Put National’s broad experience to work on your 
winding needs. 


McGRAW £ 


National Electric Coil [iit 


DIVISION OF McGRAW-E DISON COMPANY 


COLUMBUS 16, OHIO 


ELECTRICAL ENGINEERS +MANUFACTURERS OF ELECTRICAL COILS. INSULATION, LIFTING MAGNETS*REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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TYPE 1230-A D-C AMPLIFIER 
AND ELECTROMETER $440 


@ True direct-coupled amplifier design — no chop- 
pers, vibrators, or reeds to give mechanical trouble or 
get out of adjustment. 

e@ High input resistance: 100 mega-megohms — does 
not load down sensitive circuits. Input resistance can 
also be set by switch to other values from 104 to 1011 
ohms. 

@ Reliable operation even under conditions of high 
humidity — insured by silicone treatment of the 
electrometer tube’s input and use of teflon insula- 
tion throughout input circuit. 

@ Electrometer stage protected against physical 
shock, ambient light effects, dust and random electro- 
static fields. 

e@ Guard 
grounded resistance measurements. 


point provided for three-terminal or un- 


@ High instrument stability — careful selection and 
aging of components, and shock mounting insure 
maximum instrument stability. 

@ Switch position provided for checking instrument's 
high-value internal resistance standards in terms of 
its lower-valued wire-wound standards. 

@ Constant low voltage across unknown (9.1lv) — no 
need for voltage coefficient corrections when making 
high resistance measurements. 

@ Output for recorders 


Write for complete information. 


what one instrument will do! 


MEASURES 
VOLTAGES from O.5 mv to 10v 
CURRENTS from 0.005 wya to 1 ma 
RESISTANCES from 0.3 M2 to 500 MM 
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and Also Serves 

as a D-C Amplifier 

to Drive Oscilloscopes 
and Recorders 
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HOW IBM “MAPS" GERMANIUM CRYSTALS 


IBM uses the G-R Electrometer to measure surface potentials and “‘sharpness” of PN 
junctions of germanium crystal specimens. A pointed tungsten whisker is “hopped”’ 
along the crystal surface by a micrometer drive, while electrometer readings are made 
at precise intervals. The G-R Electrometer meets the requirements of this application 
because its input resistance of several hundred megohms exceeds the contact re- 
sistance, it has the ability to measure millivolts as well as volts, and it also can drive 
an X-Y recorder. 
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for 
600 Volts 
or less 


Aniptrap » Amp-traps are our products. We originated and developed them. 
VY 


We alone manufacture them. They are so good that others are 
now imitating them. This is flattering because it indicates Amp- 
trap is superior. But, don’t be confused by imitations. 


Anipirap » “Just like Amp-trap.” “As good as Amp-trap.” “Works like 
Amp-trap.” “Better than Amp-trap.” These are the deceptive 
phrases that imitators must use. Without them they can 


neither explain nor sell their substitutes. 


Whenever you need Amp-trap, you want Amp-trap — not an 
imitation or a substitute. Amp-trap is a very special current 
limiting device with high interrupting capacity. Regardless of 
claims, imitations aren’t enough. More than 27 patents prove 
it. Nothing takes the place of Amp-trap! For your own pro- 
tection specify Amp-trap. Then — make sure you get it. 
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374 MERRIMAC STREET + NEWBURYPORT, 
5003 ‘Subsidiery of I-T-£ CIRCUIT BREAKER CO., 








